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(54) IMAGE PROCESSING UNIT, ITS CONTROL METHOD AND MEMORY MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To detect information relating to shading 
caused by defect of a pixel of an image sensor and an optical system for 
the correction of a photographed image in a proper timing having no 
ettect onto the immediacy of photographing. 
SOLUTION: At application of power after battery replacement is 
completed, point flaw position detection processing (S102) is conducted 
in advance and when the mode is switched and a lens unit is mounted 
shading data are set (S1 1 7) by using a shading correction coefficient or 
a shading correction function corresponding to the mounted lens unit in 
shading correction coefficient or a shading correction function stored in 
the image processing unit. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]Have the following, and when a state of the image processing device concerned is a 
prescribed position, said detection means, Detect a picture element defect position of said 
imaging means, memorize the result as picture element defect position information, and said 
imaging means, An image processing device which answers directions of operation by said 
movement directive means, performs an image pick-up, ranks second and is characterized by 
what said picture compensation means specifies error data in image data concerning an image 
pick-up by said imaging means based on said already memorized picture element defect 
position information, and amends this for. 

It is an image processing device which picturizes and processes a picture, and is an imaging 
means. 

A picture compensation means which performs correcting operation processing to image data 
concerning an image pick-up. 

A detection means to detect a picture element defect position of said imaging means. 
A movement directive means. 

[Claim 2]Have the following, and when a state of the image processing device concerned is a 
prescribed position, said detection means, Detect a picture element defect position of said 
imaging means, memorize the result as picture element defect position information, and said 
imaging means, An image processing device characterized by what directions of operation by 
said movement directive means are answered, an image pick-up is performed, it ranks second 
and said recording device records image data concerning an image pick-up by said imaging 
means for on said recording medium with said already memorized picture element defect 
position information. 

It is an image processing device which picturizes and processes a picture, and is an imaging 
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means. 

A recording device which records information on a recording medium. 

A detection means to detect a picture element defect position of said imaging means. 

A movement directive means. 

[Claim 3]The image processing device according to claim 1 or 2, wherein said movement 
directive means contains a shutter switch which directs execution of photography. 
[Claim 4]An image processing device given in any 1 paragraph of claim 1, wherein said 
prescribed position is in a state immediately after supplying a power supply thru/or claim 3. 
[Claim 5]An image processing device given in any 1 paragraph of claim 1 which is further 
provided with an electric power switch and is characterized by said prescribed position being in 
a state where said electric power switch was made one thru/or claim 3. 
[Claim 6]An image processing device given in any 1 paragraph of claim 1 which is further 
provided with a power supply mounting mechanism equipped with a power supply, and is 
characterized by said prescribed position being in a state immediately after equipping said 
power supply mounting mechanism with a power supply thru/or claim 3. 
[Claim 7]An image processing device given in any 1 paragraph of claim 1 , wherein said 
prescribed position is in a state in which a prescribed period passed after prescribed operation 
thru/or claim 3. 

[Claim 8]The image processing device according to claim 7, wherein said prescribed position is 
in a state in which operating time of the image processing device concerned went through 
predetermined time. 

[Claim 9]The image processing device according to claim 7, wherein said prescribed position is 
in a state to which the number of times of photography in the image processing device 
concerned became prescribed frequency. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to media, such as an image processing device, 
imaging devices, those control methods, and a memory medium, for example, relates to 
media, such as a memory medium with which the image processing devices and imaging 
devices which picturize and process a still picture and video, those control methods, and those 
control are presented. 
[0002] 

[Description of the Prior Art]There are image processing devices, such as an electronic camera 
which records and reproduces the still picture picturized with solid state image pickup devices, 
such as CMOS and CCD, and video, by using as a recording medium the memory card which 
has a solid-state memory element. 

[0003]According to these electronic cameras, it is possible to record the picturized image data 
on recording media, such as a flash memory and a hard disk. 

[0004]The dark image data read after performing a charge storage like this photography in the 
state where an image sensor is not exposed when picturizing using solid state image pickup 
devices, such as CMOS and CCD, By carrying out data processing using this photographed 
image data read after performing a charge storage, where an image sensor is exposed, it is 
possible to perform a dark noise compensation process. 

[0005]The position information on the pixel concerning the sunspot crack resulting from the 
flake crack and the always black data resulting from always white data being outputted from 
the very small picture element defect of an image sensor being outputted when picturizing 
using solid state image pickup devices, such as CMOS and CCD, is used, It is possible to 
perform a point crack compensation process by carrying out interpolating calculation 
processing using the data of the pixel which adjoins the data of a defect pixel. 
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[0006]The image data photoed by these compensation processes about image quality 
deterioration, such as a pixel deficit by the very small crack peculiar to a dark current noise or 
an image sensor which image sensors, such as CMOS and CCD, generate, can be amended, 
and a high-definition picture can be acquired. 

[0007]There are some which can be exchanged and photoed [ for the purpose of a taking lens 
provided with a different focal distance or an open diaphragm value ] in these electronic 
cameras. 
[0008] 

[Problem(s) to be Solved by the lnvention]ln image processing devices, such as such a 
conventional electronic camera, when taking a photograph, the position information on a defect 
pixel needed to be known a priori, but when a defect pixel increased according to aging in that 
case, there was a problem that amendment was impossible. 

[0009]On the other hand, when a shutter switch is pushed, in the case of the method which 
detects the position of a defect pixel, also when a defect pixel increases according to aging, 
can amend, but. Only time for the interval at the time of only time for a shutter release time lag 
to detect the position information which is a defect pixel becoming long, or taking a photograph 
continuously to detect the position information which is a defect pixel had the problem of 
becoming long. 

[0010]When a photograph is taken by equipping with a taking lens provided with a different 
focal distance or an open diaphragm value arbitrarily, Since the central pixel of an image 
sensor differs in the angle of the light flux which enters into an image sensor from the 
surrounding pixel according to the eye relief of the taking lens to be used, the diaphragm value 
at the time of photography, and the focal distance at the time of photography, KERARE arose 
in the light which enters into the photodetection part of each pixel of an image sensor, and 
there was a problem that luminosity shading and color shading may occur in the imaging signal 
output of an image sensor. 

[0011]This invention is made in view of the above-mentioned background, and the one side 
aims at correcting the picture element defect which may newly be generated, for example, and 
quickening photographing operation. 

[0012]Other sides of this invention aim at acquiring the picture by which shading concerning 
this lens unit was corrected, for example irrespective of change of the state of a lens unit. 
[0013] 

[Means for Solving the Problem]A picture compensation means by which an image processing 
device concerning the 1st side of this invention performs correcting operation processing to an 
imaging means and image data concerning an image pick-up, Have a detection means to 
detect a picture element defect position of said imaging means, and a movement directive 
means, and said detection means, When a state of the image processing device concerned is 
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a prescribed position, detect a picture element defect position of said imaging means, 
memorize the result as picture element defect position information, and said imaging means, 
Directions of operation by said movement directive means are answered, an image pick-up is 
performed, it ranks second, said picture compensation means specifies error data in image 
data concerning an image pick-up by said imaging means based on said already memorized 
picture element defect position information, and this is amended. 

[0014JA recording device by which an image processing device concerning the 2nd side of this 
invention records information on an imaging means and a recording medium, Have a detection 
means to detect a picture element defect position of said imaging means, and a movement 
directive means, and said detection means, When a state of the image processing device 
concerned is a prescribed position, detect a picture element defect position of said imaging 
means, memorize the result as picture element defect position information, and said imaging 
means, Directions of operation by said movement directive means are answered, an image 
pick-up is performed, it ranks second and said recording device records image data 
concerning an image pick-up by said imaging means on said recording medium with said 
already memorized picture element defect position information. 

[001 5]A lens unit to which an image processing device concerning the 3rd of this invention 
makes an imaging means and said imaging means carry out image formation of the optical 
image of a photographic subject, A picture compensation means which performs correcting 
operation processing to image data concerning an image pick-up, and a determination means 
to determine shading correction data according to an established state of said lens unit, Have 
the 1st movement directive means and the 2nd movement directive means, and said 
determination means, Answer directions by said 1st movement directive means, determine 
shading correction data for amending shading concerning said lens unit, and said picture 
compensation means, Directions by said 2nd movement directive means are answered, and 
correcting operation processing is performed to image data concerning an image pick-up by 
said imaging means using said shading correction data. 

[0016]A lens unit to which an image processing device concerning the 4th side of this invention 
makes an imaging means and said imaging means carry out image formation of the optical 
image of a photographic subject, A recording device which records information on a recording 
medium, and a determination means to determine shading correction data according to an 
established state of said lens unit, Have the 1st movement directive means and the 2nd 
movement directive means, and said determination means, Answer directions by said 1st 
movement directive means, determine shading correction data for amending shading 
concerning said lens unit, and said recording device, Directions by said 2nd movement 
directive means are answered, and image data concerning an image pick-up by said imaging 
means is recorded on said recording medium with said shading correction data concerning 
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determination. 

[001 7]A lens unit to which an image processing device concerning the 5th side of this invention 
makes an imaging means and said imaging means carry out image formation of the optical 
image of a photographic subject, A detection means to detect attachment and detachment of 
said lens unit, and a picture compensation means which performs correcting operation 
processing to image data concerning an image pick-up, A setting-out means to set up a 
shading-correction-data group, and a determination means to determine shading correction 
data according to an established state of said lens unit, Have the 1st movement directive 
means and the 2nd movement directive means, and said lens unit, Have memorized 
information peculiar to this lens unit, and said setting-out means, When having been equipped 
with said lens unit by said lens attachment-and-detachment detection means is detected, 
According to information peculiar to said lens unit, set up a shading-correction-data group 
corresponding to said lens unit, and said determination means, Shading correction data for 
amending shading which answers directions by said 1st movement directive means, and starts 
said lens unit, Determine using said set-up shading-correction-data group, and said shading 
correction data concerning determination is used for said picture compensation means 
according to directions by said 2nd movement directive means, Picture correction processing 
is performed to image data concerning an image pick-up by said imaging means. 
[001 8]A lens unit to which an image processing device concerning the 6th side of this invention 
makes an imaging means and said imaging means carry out image formation of the optical 
image of a photographic subject, A detection means to detect attachment and detachment of 
said lens unit, and a recording device which records information on a recording medium, A 
setting-out means to set up a shading-correction-data group, and a determination means to 
determine shading correction data according to an established state of said lens unit, Had the 
1st movement directive means and the 2nd movement directive means, and said lens unit has 
memorized information peculiar to a lens unit, and said setting-out means, When having been 
equipped with said lens unit by said lens attachment-and-detachment detection means is 
detected, According to information peculiar to said lens unit, set up a shading-correction-data 
group corresponding to said lens unit, and said determination means, Shading correction data 
for amending shading which answers directions by said 1st movement directive means, and 
starts said lens unit, Determine using said set-up shading-correction-data group, and said 
picture compensation means image data concerning an image pick-up by said imaging means 
according to directions by the 2nd movement directive means, It records on said recording 
medium with said shading correction data concerning determination. 

[0019]A lens unit to which an image processing device concerning the 7th side of this invention 
makes an imaging means and said imaging means carry out image formation of the optical 
image of a photographic subject, A detection means to detect attachment and detachment of 
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said lens unit, and a picture compensation means which performs correcting operation 
processing to image data concerning an image pick-up, A setting-out means to set up a 
shading-correction-data group, and a determination means to determine shading correction 
data according to an established state of said lens unit, Have the 1st movement directive 
means and the 2nd movement directive means, and said lens unit, Have memorized a 
shading-correction-data group peculiar to this lens unit, and said setting-out means, When 
having been equipped with said lens unit by said lens attachment-and-detachment detection 
means is detected, Read a shading-correction-data group peculiar to said lens unit from said 
lens unit, set it up, and said determination means, Shading correction data which answers 
directions by said 1st movement directive means and with which correcting operation 
processing in said picture compensation means is presented, Determine using said set-up 
shading-correction-data group, said picture compensation means answers directions by said 
2nd movement directive means, and said shading correction data concerning determination is 
used, Correcting operation processing is performed to image data concerning an image pick- 
up by said imaging means. 

[0020]A lens unit to which an image processing device concerning the 8th side of this invention 
makes an imaging means and said imaging means carry out image formation of the optical 
image of a photographic subject, A detection means to detect attachment and detachment of 
said lens unit, and a recording device which records information on a recording medium, A 
setting-out means to set up a shading-correction-data group, and a determination means to 
determine shading correction data according to an established state of said lens unit, Have the 
1st movement directive means and the 2nd movement directive means, and said lens unit, 
Have memorized a shading-correction-data group peculiar to this lens unit, and said setting- 
out means, When having been equipped with said lens unit by said lens attachment-and- 
detachment detection means is detected, Read a shading-correction-data group peculiar to 
said lens unit from said lens unit, set it up, and said determination means, Shading correction 
data for amending shading which answers directions by said 1st movement directive means, 
and starts said lens unit, Image data where is determined using said set-up shading- 
correction-data group, and said recording device answers directions by said 2nd movement 
directive means and which starts an image pick-up by said imaging means, It records on said 
recording medium with said shading correction data concerning determination. 
[0021]A lens unit to which an image processing device concerning the 9th side of this invention 
makes an imaging means and said imaging means carry out image formation of the optical 
image of a photographic subject, A picture compensation means which performs correcting 
operation processing to image data concerning an image pick-up, A setting-out means to set 
up a shading-correction-data group, and a determination means to determine shading 
correction data according to an established state of a lens unit, Have the 1st movement 
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directive means, the 2nd movement directive means, and the 3rd movement directive means, 
and said lens unit, Have memorized information peculiar to this lens unit, and said setting-out 
means, Answer directions by said 1st movement directive means, set up a shading-correction- 
data group corresponding to said lens unit according to information peculiar to said lens unit, 
and said determination means, Shading correction data which answers directions by said 2nd 
movement directive means and with which correcting operation processing in said picture 
compensation means is presented, It determines using said set-up shading-correction-data 
group, said picture compensation means answers directions by said 3rd movement directive 
means, and correcting operation processing is performed to image data concerning an image 
pick-up by said imaging means using said shading correction data concerning determination. 
[0022]An image processing device concerning the 10th side of this invention, An imaging 
means and a lens unit which carries out image formation of the optical image of a photographic 
subject to said imaging means, A recording device which records information on a recording 
medium, and a setting-out means to set up shading correction data, A determination means to 
determine shading correction data according to an established state of said lens unit, Have the 
1st movement directive means, the 2nd movement directive means, and the 3rd movement 
directive means, and said lens unit, Have memorized information peculiar to this lens unit, and 
said setting-out means, Answer directions by said 1st movement directive means, set up a 
shading-correction-data group corresponding to said lens unit according to information peculiar 
to said lens unit, and said determination means, Shading correction data for amending shading 
which answers directions by said 2nd movement directive means, and starts said lens unit, It 
determines using said set-up shading-correction-data group, said recording device answers 
directions by said 3rd movement directive means, and image data concerning an image pick- 
up by said imaging means is recorded on said recording medium with said shading correction 
data concerning determination. 

[0023]An imaging step which a control method concerning the 1 1th side of this invention is the 
control method of an image processing device provided with an imaging means and a 
movement directive means, and performs an image pick-up by said imaging means, Including 
a picture correcting process which performs correcting operation processing to image data 
concerning an image pick-up, and a detection process which detects a picture element defect 
position of said imaging means, in said detection process. When a state of the image 
processing device concerned is a prescribed position, detect a picture element defect position 
of said imaging means, memorize the result as picture element defect position information, and 
said imaging step, Directions of operation by said movement directive means are answered, it 
performs, error data in image data concerning an image pick-up in said imaging step is 
specified in said picture correcting process based on said already memorized picture element 
defect position information, and this is amended. 
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[0024]An imaging step which a control method concerning the 12th side of this invention is the 
control method of an image processing device provided with an imaging means and a 
movement directive means, and performs an image pick-up by said imaging means, Including 
a record process of recording information on a recording medium, and a detection process 
which detects a picture element defect position of said imaging means, in said detection 
process. When a state of the image processing device concerned is a prescribed position, 
detect a picture element defect position of said imaging means, memorize the result as picture 
element defect position information, and said imaging step, Directions of operation by said 
movement directive means are answered, it performs, and image data concerning an image 
pick-up in said imaging step is recorded on said recording medium with said already 
memorized picture element defect position information in said record process. 
[0025]A lens unit which a control method concerning the 13th side of this invention makes 
carry out image formation of the optical image of a photographic subject to an imaging means 
and said imaging means, An imaging step which is the control method of an image processing 
device provided with the 1st movement directive means and the 2nd movement directive 
means, and performs an image pick-up by said imaging means, Including a picture correcting 
process which performs correcting operation processing to image data concerning an image 
pick-up, and a decision process which determines shading correction data according to an 
established state of said lens unit, said decision process, Answer directions by said 1st 
movement directive means, perform, determine shading correction data for amending shading 
concerning said lens unit, and said picture correcting process, Directions by said 2nd 
movement directive means are answered, it performs, and correcting operation processing is 
performed to image data concerning an image pick-up in said imaging step using said shading 
correction data. 

[0026]A lens unit which a control method concerning the 14th side of this invention makes 
carry out image formation of the optical image of a photographic subject to an imaging means 
and said imaging means, An imaging step which is the control method of an image processing 
device provided with the 1st movement directive means and the 2nd movement directive 
means, and performs an image pick-up by said imaging means, Including a record process of 
recording information on a recording medium, and a decision process which determines 
shading correction data according to an established state of said lens unit, said decision 
process, Answer directions by said 1st movement directive means, perform, determine 
shading correction data for amending shading concerning said lens unit, and said record 
process, Directions by said 2nd movement directive means are answered, it performs, and 
image data concerning an image pick-up in said imaging step is recorded on said recording 
medium with said shading correction data concerning determination. 
[0027]A lens unit which a control method concerning the 15th side of this invention makes 
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carry out image formation of the optical image of a photographic subject to an imaging means 
and said imaging means, A detection means to detect attachment and detachment of said lens 
unit, and the 1st movement directive means, An imaging step which is the control method of an 
image processing device provided with the 2nd movement directive means, and performs an 
image pick-up by said imaging means, A picture correcting process which performs correcting 
operation processing to image data concerning an image pick-up, Including a setting-out 
process of setting up a shading-correction-data group, and a decision process which 
determines shading correction data according to an established state of said lens unit, said 
lens unit, Have memorized information peculiar to this lens unit, and said setting-out process, It 
performs, when having been equipped with said lens unit by said lens attachment-and- 
detachment detection means is detected, According to information peculiar to said lens unit, 
set up a shading-correction-data group corresponding to said lens unit, and said determination 
means, Answer directions by said 1st movement directive means, perform, determine shading 
correction data with which correcting operation processing in said picture correcting process is 
presented using said set-up shading-correction-data group, and said picture correcting 
process, It performs according to directions by said 2nd movement directive means, and 
picture correction processing is performed to image data concerning an image pick-up in said 
imaging step using said shading correction data concerning determination. 
[0028]A lens unit which a control method concerning the 16th side of this invention makes 
carry out image formation of the optical image of a photographic subject to an imaging means 
and said imaging means, A detection means to detect attachment and detachment of said lens 
unit, and the 1st movement directive means, A process of being the control method of an 
image processing device provided with the 2nd movement directive means, and performing an 
image pick-up by said imaging means, A record process of recording information on a 
recording medium, and a setting-out process of setting up a shading-correction-data group, A 
decision process which determines shading correction data according to an established state 
of said lens unit is included, Said lens unit has memorized information peculiar to a lens unit, 
and said setting-out process, It performs, when having been equipped with said lens unit by 
said lens attachment-and-detachment detection means is detected, According to information 
peculiar to said lens unit, set up a shading-correction-data group corresponding to said lens 
unit, and said decision process, Shading correction data for amending shading which answers 
directions by said 1st movement directive means, is performed, and starts said lens unit, 
Determine using said set-up shading-correction-data group, and said picture correcting 
process is performed according to directions by the 2nd movement directive means, Image 
data concerning an image pick-up in said imaging step is recorded on said recording medium 
with said shading correction data concerning determination. 

[0029]A lens unit which a control method concerning the 17th side of this invention makes 
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carry out image formation of the optical image of a photographic subject to an imaging means 
and said imaging means, A detection means to detect attachment and detachment of said lens 
unit, and the 1st movement directive means, An imaging step which is the control method of an 
image processing device provided with the 2nd movement directive means, and performs an 
image pick-up by said imaging means, A picture correcting process which performs correcting 
operation processing to image data concerning an image pick-up, Including a setting-out 
process of setting up a shading-correction-data group, and a decision process which 
determines shading correction data according to an established state of said lens unit, said 
lens unit, Have memorized a shading-correction-data group peculiar to this lens unit, and said 
setting-out process, It performs, when having been equipped with said lens unit by said lens 
attachment-and-detachment detection means is detected, Read a shading-correction-data 
group peculiar to said lens unit from said lens unit, set it up, and said decision process, Answer 
directions by said 1st movement directive means, perform, determine shading correction data 
with which correcting operation processing in said picture correcting process is presented 
using said set-up shading-correction-data group, and said picture correcting process, 
Directions by said 2nd movement directive means are answered, it performs, and correcting 
operation processing is performed to image data concerning an image pick-up in said imaging 
step using said shading correction data concerning determination. 

[0030]A lens unit which a control method concerning the 18th side of this invention makes 
carry out image formation of the optical image of a photographic subject to an imaging means 
and said imaging means, A detection means to detect attachment and detachment of said lens 
unit, and the 1st movement directive means, An imaging step which is the control method of an 
image processing device provided with the 2nd movement directive means, and picturizes a 
picture by said imaging means, A record process of recording information on a recording 
medium, and a setting-out process of setting up a shading-correction-data group, Including a 
decision process which determines shading correction data according to an established state 
of said lens unit, said lens unit, Have memorized a shading-correction-data group peculiar to 
this lens unit, and said setting-out process, It performs, when having been equipped with said 
lens unit by said lens attachment-and-detachment detection means is detected, Read a 
shading-correction-data group peculiar to said lens unit from said lens unit, set it up, and said 
decision process, Shading correction data for amending shading which answers directions by 
said 1st movement directive means, is performed, and starts said lens unit, Determine using 
said set-up shading-correction-data group, said record process answers directions by said 2nd 
movement directive means, and it performs. Image data concerning an image pick-up in said 
imaging step is recorded on said recording medium with said shading correction data 
concerning determination. 

[0031 ]A lens unit which a control method concerning the 19th side of this invention makes 
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carry out image formation of the optical image of a photographic subject to an imaging means 
and said imaging means, An imaging step which is the control method of an image processing 
device provided with the 1st movement directive means, the 2nd movement directive means, 
and the 3rd movement directive means, and performs an image pick-up by said imaging 
means, A picture correcting process which performs correcting operation processing to image 
data concerning an image pick-up, Including a setting-out process of setting up a shading- 
correction-data group, and a decision process which determines shading correction data 
according to an established state of a lens unit, said lens unit, Have memorized information 
peculiar to this lens unit, and said setting-out process, Answer directions by said 1st movement 
directive means, perform, and a shading-correction-data group corresponding to said lens unit 
is set up according to information peculiar to said lens unit, Said decision process answers 
directions by said 2nd movement directive means, and is performed, Determine shading 
correction data for amending shading concerning said lens unit using said set-up shading- 
correction-data group, and said picture correcting process, Answer directions by said 3rd 
movement directive means, perform, and said shading correction data concerning 
determination is used, Correcting operation processing is performed to image data concerning 
an image pick-up in said imaging step. 

[0032]A lens unit which a control method concerning the 20th side of this invention makes 
carry out image formation of the optical image of a photographic subject to an imaging means 
and said imaging means, An imaging step which is the control method of an image processing 
device provided with the 1st movement directive means, the 2nd movement directive means, 
and the 3rd movement directive means, and performs an image pick-up by said imaging 
means, A record process of recording information on a recording medium, and a setting-out 
process of setting up shading correction data, Including a decision process which determines 
shading correction data according to an established state of said lens unit, said lens unit, Have 
memorized information peculiar to this lens unit, and said setting-out process, Answer 
directions by said 1st movement directive means, perform, and a shading-correction-data 
group corresponding to said lens unit is set up according to information peculiar to said lens 
unit, Said decision process answers directions by said 2nd movement directive means, and is 
performed, Determine shading correction data for amending shading concerning said lens unit 
using said set-up shading-correction-data group, and said record process, Image data which 
answers directions by said 3rd movement directive means, is performed, and starts an image 
pick-up in said imaging step, It records on said recording medium with said shading correction 
data concerning determination. 

[0033]A memory medium concerning the 21st side of this invention is a stored memory 
medium, and a control program of an image processing device provided with an imaging 
means and a movement directive means this control program, An imaging step which performs 
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an image pick-up by said imaging means, and a picture correcting process which performs 
correcting operation processing to image data concerning an image pick-up, A picture element 
defect position of said imaging means including a detection process to detect in said detection 
process. When a state of the image processing device concerned is a prescribed position, 
detect a picture element defect position of said imaging means, memorize the result as picture 
element defect position information, and said imaging step, Directions of operation by said 
movement directive means are answered, it performs, error data in image data concerning an 
image pick-up in said imaging step is specified in said picture correcting process based on said 
already memorized picture element defect position information, and this is amended. 
[0034]A memory medium concerning the 22nd side of this invention is a stored memory 
medium, and a control program of an image processing device provided with an imaging 
means and a movement directive means this control program, Including an imaging step which 
performs an image pick-up by said imaging means, a record process of recording information 
on a recording medium, and a detection process which detects a picture element defect 
position of said imaging means, in said detection process. When a state of the image 
processing device concerned is a prescribed position, detect a picture element defect position 
of said imaging means, memorize the result as picture element defect position information, and 
said imaging step, Directions of operation by said movement directive means are answered, it 
performs, and image data concerning an image pick-up in said imaging step is recorded on 
said recording medium with said already memorized picture element defect position 
information in said record process. 

[0035]A lens unit to which a memory medium concerning the 23rd side of this invention makes 
an imaging means and said imaging means carry out image formation of the optical image of a 
photographic subject, A control program of an image processing device provided with the 1st 
movement directive means and the 2nd movement directive means is the stored memory 
medium, and this control program, An imaging step which performs an image pick-up by said 
imaging means, and a picture correcting process which performs correcting operation 
processing to image data concerning an image pick-up, Including a decision process which 
determines shading correction data according to an established state of said lens unit, said 
decision process, Answer directions by said 1st movement directive means, perform, 
determine shading correction data for amending shading concerning said lens unit, and said 
picture correcting process, Directions by said 2nd movement directive means are answered, it 
performs, and correcting operation processing is performed to image data concerning an 
image pick-up in said imaging step using said shading correction data. . 
[0036]A lens unit to which a memory medium concerning the 24th side of this invention makes 
an imaging means and said imaging means carry out image formation of the optical image of a 
photographic subject, A control program of an image processing device provided with the 1st 
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movement directive means and the 2nd movement directive means is the stored memory, and 
this control program, An imaging step which performs an image pick-up by said imaging 
means, and a record process of recording information on a recording medium, Including a 
decision process which determines shading correction data according to an established state 
of said lens unit, said decision process, Answer directions by said 1st movement directive 
means, perform, determine shading correction data for amending shading concerning said lens 
unit, and said record process, Directions by said 2nd movement directive means are 
answered, it performs, and image data concerning an image pick-up in said imaging step is 
recorded on said recording medium with said shading correction data concerning 
determination. 

[0037JA lens unit to which a memory medium concerning the 25th side of this invention makes 
an imaging means and said imaging means carry out image formation of the optical image of a 
photographic subject, A detection means to detect attachment and detachment of said lens 
unit, and the 1st movement directive means, A control program of an image processing device 
provided with the 2nd movement directive means is the stored memory medium, and this 
control program, An imaging step which performs an image pick-up by said imaging means, 
and a picture correcting process which performs correcting operation processing to image data 
concerning an image pick-up, Including a setting-out process of setting up a shading- 
correction-data group, and a decision process which determines shading correction data 
according to an established state of said lens unit, said lens unit, Have memorized information 
peculiar to this lens unit, and said setting-out process, It performs, when having been equipped 
with said lens unit by said lens attachment-and-detachment detection means is detected, 
According to information peculiar to said lens unit, set up a shading-correction-data group 
corresponding to said lens unit, and said determination means, Answer directions by said 1st 
movement directive means, perform, and shading correction data with which correcting 
operation processing in said picture correcting process is presented is determined using said 
set-up shading-correction-data group, Said picture correcting process is performed according 
to directions by said 2nd movement directive means, and picture correction processing is 
performed to image data concerning an image pick-up in said imaging step using said shading 
correction data concerning determination. 

[0038]A lens unit to which a memory medium concerning the 26th side of this invention makes 
an imaging means and said imaging means carry out image formation of the optical image of a 
photographic subject, A detection means to detect attachment and detachment of said lens 
unit, and the 1st movement directive means, A control program of an image processing device 
provided with the 2nd movement directive means is the stored memory medium, and this 
control program, A process of performing an image pick-up by said imaging means, and a 
record process of recording information on a recording medium, A setting-out process of 
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setting up a shading-correction-data group, and a decision process which determines shading 
correction data according to an established state of said lens unit are included, Said lens unit 
has memorized information peculiar to a lens unit, and said setting-out process, It performs, 
when having been equipped with said lens unit by said lens attachment-and-detachment 
detection means is detected, According to information peculiar to said lens unit, set up a 
shading-correction-data group corresponding to said lens unit, and said decision process, 
Answer directions by said 1st movement directive means, perform, determine shading 
correction data for amending shading concerning said lens unit using said set-up shading- 
correction-data group, and said picture correcting process, It performs according to directions 
by the 2nd movement directive means, and image data concerning an image pick-up in said 
imaging step is recorded on said recording medium with said shading correction data 
concerning determination. 

[0039]A lens unit to which a memory medium concerning the 27th side of this invention makes 
an imaging means and said imaging means carry out image formation of the optical image of a 
photographic subject, A detection means to detect attachment and detachment of said lens 
unit, and the 1st movement directive means, A control program of an image processing device 
provided with the 2nd movement directive means is the stored memory medium, and this 
control program, An imaging step which performs an image pick-up by said imaging means, 
and a picture correcting process which performs correcting operation processing to image data 
concerning an image pick-up, Including a setting-out process of setting up a shading- 
correction-data group, and a decision process which determines shading correction data 
according to an established state of said lens unit, said lens unit, Have memorized a shading- 
correction-data group peculiar to this lens unit, and said setting-out process, It performs, when 
having been equipped with said lens unit by said lens attachment-and-detachment detection 
means is detected, Read a shading-correction-data group peculiar to said lens unit from said 
lens unit, set it up, and said decision process, Shading correction data which directions by said 
1st movement directive means are answered, and performs and with which correcting 
operation processing in said picture correcting process is presented is determined using said 
set-up shading-correction-data group. Said picture correcting process answers directions by 
said 2nd movement directive means, and is performed, and correcting operation processing is 
performed to image data concerning an image pick-up in said imaging step using said shading 
correction data concerning determination. 

[0040]A lens unit to which a memory medium concerning the 28th side of this invention makes 
an imaging means and said imaging means carry out image formation of the optical image of a 
photographic subject, A detection means to detect attachment and detachment of said lens 
unit, and the 1st movement directive means, A control program of an image processing device 
provided with the 2nd movement directive means is the stored memory medium, and this 
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control program, An imaging step which picturizes a picture by said imaging means, and a 
record process of recording information on a recording medium, Including a setting-out 
process of setting up a shading-correction-data group, and a decision process which 
determines shading correction data according to an established state of said lens unit, said 
lens unit, Have memorized a shading-correction-data group peculiar to this lens unit, and said 
setting-out process, It performs, when having been equipped with said lens unit by said lens 
attachment-and-detachment detection means is detected, Read a shading-correction-data 
group peculiar to said lens unit from said lens unit, set it up, and said decision process, Answer 
directions by said 1st movement directive means, perform, determine shading correction data 
for amending shading concerning said lens unit using said set-up shading-correction-data 
group, and said record process. Directions by said 2nd movement directive means are 
answered, it performs, and image data concerning an image pick-up in said imaging step is 
recorded on said recording medium with said shading correction data concerning 
determination. 

[0041]A lens unit to which a memory medium concerning the 29th side of this invention makes 
an imaging means and said imaging means carry out image formation of the optical image of a 
photographic subject, A control program of an image processing device provided with the 1st 
movement directive means, the 2nd movement directive means, and the 3rd movement 
directive means is stored, and are a memory medium and this control program, An imaging 
step which performs an image pick-up by said imaging means, and a picture correcting 
process which performs correcting operation processing to image data concerning an image 
pick-up, Including a setting-out process of setting up a shading-correction-data group, and a 
decision process which determines shading correction data according to an established state 
of a lens unit, said lens unit, Have memorized information peculiar to this lens unit, and said 
setting-out process, Answer directions by said 1st movement directive means, perform, and a 
shading-correction-data group corresponding to said lens unit is set up according to 
information peculiar to said lens unit, Said decision process answers directions by said 2nd 
movement directive means, and is performed, Determine shading correction data for amending 
shading concerning said lens unit using said set-up shading-correction-data group, and said 
picture correcting process answers directions by said 3rd movement directive means, and is 
performed, Correcting operation processing is performed to image data concerning an image 
pick-up in said imaging step using said shading correction data concerning determination. 
[0042JA lens unit to which a memory medium concerning the 30th side of this invention makes 
an imaging means and said imaging means carry out image formation of the optical image of a 
photographic subject, A control program of an image processing device provided with the 1st 
movement directive means, the 2nd movement directive means, and the 3rd movement 
directive means is the stored memory medium, and this control program, An imaging step 
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which performs an image pick-up by said imaging means, and a record process of recording 
information on a recording medium, Including a setting-out process of setting up shading 
correction data, and a decision process which determines shading correction data according to 
an established state of said lens unit, said lens unit, Have memorized information peculiar to 
this lens unit, and said setting-out process, Answer directions by said 1st movement directive 
means, perform, and a shading-correction-data group corresponding to said lens unit is set up 
according to information peculiar to said lens unit, Said decision process answers directions by 
said 2nd movement directive means, and is performed, Determine shading correction data for 
amending shading concerning said lens unit using said set-up shading-correction-data group, 
and said record process answers directions by said 3rd movement directive means, and is 
performed, Image data concerning an image pick-up in said imaging step is recorded on said 
recording medium with said shading correction data concerning determination. 
[0043]This invention is characterized by an imaging device concerning the 31st side 
comprising the following. 
Image pick-up sensor. 

A detection means to detect whenever it carries out specified time elapse of the picture 
element defect position of said image pick-up sensor. 

[0044]This invention is characterized by an imaging device concerning the 32nd side 
comprising the following. 
Image pick-up sensor. 

A detection means to detect a picture element defect position of said image pick-up sensor for 
every number of times of predetermined photography. 

[0045]This invention is characterized by an imaging device concerning the 33rd side 
comprising the following. 
Image pick-up sensor. 

A detection means to detect a picture element defect position of said image pick-up sensor. 
A recording device which records a detection result of said detection means on a recording 
medium with a picture which said image pick-up sensor picturized. 

[0046]An imaging device which this invention requires for the 34th side of this invention is 
characterized by that an imaging device which can exchange equip with an imaging optical 
system comprises: 

A control means which directs a photographing start. 

A specific information acquisition means which acquires information which specifies an 
imaging optical system with which it is this equipped for a shading compensation of a taken 
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image concerning an imaging optical system with which it is equipped before said control 
means is operated. 

[0047]An imaging device which this invention requires for the 35th side of this invention is 
characterized by that an imaging device which can exchange equip with an imaging optical 
system comprises: 

A specific information acquisition means which acquires information which specifies an 
imaging optical system with which it is this equipped for a shading compensation of a taken 
image concerning an imaging optical system with which it is equipped. 

A recording device which records data for a shading compensation based on information which 
specifies said imaging optical system which said specific information acquisition means 
acquired on a recording medium with a taken image. 

[0048]This invention is characterized by an imaging device concerning the 36th side 
comprising the following. 

An information acquisition means which acquires information for a shading compensation of a 
taken image. 

A recording device which records information for said shading compensation which said 
information acquisition means acquired on a recording medium with a taken image. 

[0049]A control method of an imaging device concerning the 37th side of this invention is 
detected whenever it carries out specified time elapse of the picture element defect position of 
an image pick-up sensor. 

[0050]A control method of an imaging device concerning the 38th side of this invention detects 
a picture element defect position of an image pick-up sensor for every number of times of 
predetermined photography. 

[0051JA control method of an imaging device concerning the 39th side of this invention detects 
a picture element defect position of an image pick-up sensor, and records it on a recording 
medium with a picture in which said image pick-up sensor picturized this detection result. 
[0052]A control method of an imaging device concerning the 40th side of this invention, 
Information which specifies an imaging optical system with which it is this equipped for a 
shading compensation of a taken image concerning an imaging optical system which is the 
control method of an imaging device which can exchange equip with an imaging optical 
system, and with which it is equipped is acquired before a control means which directs a 
photographing start is operated. 

[0053]A control method of an imaging device concerning the 41st side of this invention, For a 
shading compensation of a taken image concerning an imaging optical system which is the 
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control method of an imaging device which can exchange equip with an imaging optical system 
and with which it is equipped, Data for a shading compensation based on information which 
acquires information which specifies a this imaging optical system with which it is equipped, 
and specifies said this acquired imaging optical system is recorded on a recording medium 
with a taken image. 

[0054]A control method of an imaging device concerning the 42nd side of this invention 
acquires information for a shading compensation of a taken image, and records information for 
said this acquired shading compensation on a recording medium with a taken image. 
[0055]lt has contents detected whenever a medium which provides a control program of an 
imaging device concerning the 43rd side of this invention carries out specified time elapse of 
the picture element defect position of an image pick-up sensor. 

[0056]A medium which provides a control program of an imaging device concerning the 44th 
side of this invention has contents which detect a picture element defect position of an image 
pick-up sensor for every number of times of predetermined photography. 
[0057]A medium which provides a control program of an imaging device concerning the 45th 
side of this invention detects a picture element defect position of an image pick-up sensor, and 
has contents recorded on a recording medium with a picture in which said image pick-up 
sensor picturized this detection result. 

[0058JA medium which provides a control program of an imaging device concerning the 46th 
side of this invention, For a shading compensation of a taken image applied to an imaging 
optical system with which it is equipped in a medium which provides a control program of an 
imaging device which can exchange equip with an imaging optical system, It has contents 
which acquire information which specifies a this imaging optical system with which it is 
equipped before a control means which directs a photographing start is operated. 
[0059JA medium which provides a control program of an imaging device concerning the 47th 
side of this invention, Are a medium which provides a control program of an imaging device 
which can exchange equip with an imaging optical system, and for a shading compensation of 
a taken image concerning an imaging optical system with which it is equipped, Information 
which specifies a this imaging optical system with which it is equipped is acquired, and it has 
contents which record data for a shading compensation based on information which specifies 
said this acquired imaging optical system on a recording medium with a taken image. 
[0060]A medium which provides a control program of an imaging device concerning the 48th 
side of this invention acquires information for a shading compensation of a taken image, and 
has contents which record information for said this acquired shading compensation on a 
recording medium with a taken image. 
[0061] 

[Embodiment of the lnvention][A 1st embodiment] A 1st embodiment of this invention is 
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described hereafter. 

r0062] Drawing 1 is a figure showing the composition of the image processing device 
concerning a 1st embodiment of this invention. In drawing 1 , 100 is an image processing 
device (imaging device). A shutter for 12 to control the light exposure to the image sensor 14 
and 14 are image sensors which change an optical image into an electrical signal. A CCD 
sensor, a CMOS sensor, etc. are known as an example of an image sensor. 
[0063]lmage formation of the beam of light which entered into the lens 310 may be carried out 
on the image sensor 14 as an optical image by a single lens reflex camera method via the 
diaphragm 312, the lens mount 306 and 106, the mirror 130, and the shutter 12. 
[0064] 16 is an A/D converter which changes the analog signal outputs of the image sensor 14 
into a digital signal. 18 is a timing generating circuit which supplies a clock signal and a control 
signal to the image sensor 14, A/D converter 16, and D/A converter 26, and is controlled by the 
memory control circuit 22 and the system control circuit 50. 

[0065J20 is an image processing circuit and performs predetermined pixel interpolation 
processing and color conversion process to the data from A/D converter 16, or the data from 
the memory control circuit 22. In the image processing circuit 20, predetermined data 
processing is performed using the image data picturized if needed. Based on this result of an 
operation, the system control circuit 50 can control the shutter control part 40, the throttling 
control part 340, and ranging control-section 342 grade. Thereby, AF (auto-focusing) 
processing of a TTL (through the lens) method, AE (automatic exposure) processing, and EF 
(flash plate modulated light) processing are made. 

[0066]ln the image processing circuit 20, AWB (automatic white balance) processing of the 
TTL system is also performed based on the result of an operation obtained by performing 
predetermined data processing using the picturized image data. 
[0067]ln this embodiment, it writes with the composition provided with the distance 
measurement section 42 and the photometry part 46 for exclusive use, Using the distance 
measurement section 42 and the photometry part 46, AF (autofocus) processing, It is good 
also as composition which performs each processing of AE (automatic exposure) processing 
and EF (flash plate modulated light) processing, and does not perform each processing of AF 
(autofocus) processing and AE (automatic exposure) processing using the image processing 
circuit 20, and EF (flash plate modulated light) processing. 

[0068]Or it is good also as composition which performs each processing of AF (autofocus) 
processing and AE (automatic exposure) processing using the distance measurement section 
42, the photometry part 46, and the image processing circuit 20, and EF (flash plate modulated 
light) processing. 

[0069J22 is a memory control circuit and controls A/D converter 16, the timing generating 
circuit 18, the image processing circuit 20, the image display memories 24, D/A converter 26, 
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the memory 30, and the compressing expanding circuit 32. 

[0070]The data of AID converter 16 is written for the output data of AID converter 16 in the 
image display memories 24 or the memory 30 via the direct memory control circuit 22 via the 
image processing circuit 20 and the memory control circuit 22. 

[0071 ]lt is a picture display part to which image display memories grow into 24 and a D/A 
converter and 28 change from TFT-LCD etc. 26, and it is provided for the picture display part 
28 via D/A converter 26, and, thereby, as for the image data for a display written in the image 
display memories 24, a picture is displayed. 

[0072]lf the image data picturized using the picture display part 28 is displayed one by one, it is 
possible to realize an electronic finder function. 

[0073]The picture display part 28 can turn on and off a display arbitrarily with directions of ** 
from the system control circuit 50, and when a display is turned OFF, it can reduce the power 
consumption of the image processing device 100 substantially. 

[0074J30 is a memory for storing the still picture and video which were photoed, and is 
provided with sufficient storage capacity to store the still picture of a specified number, and the 
video of predetermined time. It enables this to perform a lot of [ high-speed and ] image writing 
to the memory 30 also in the case of continuous shooting and the panoramic exposure which 
photo the still picture of two or more sheets continuously. The memory 30 may be used also as 
workspace of the system control circuit 50. 

[0075]32 is a compressing expanding circuit which compresses and elongates image data by 
an adaptation discrete cosine transform (ADCT) etc., it reads the picture stored in the memory 
30, performs compression processing or elongation processing, and writes the data which 
finished processing in the memory 30. 

[0076]40 is a shutter control part which controls the shutter 12, cooperating with the throttling 
control part 340 which controls the diaphragm 312 based on the photometry information 
provided from the photometry part 46. 

[0077]42 is a distance measurement section for performing AF (autofocus) processing. The 
focusing state of the picture by which image formation was carried out as an optical image can 
be measured by entering in the distance measurement section 42 the beam of light which 
entered into the lens 310 with a single lens reflex camera method via the diaphragm 312, the 
lens mount 306 and 106, the mirror 130, and the unillustrated sub mirror for ranging. 
[0078]The beam of light which 46 is a photometry part for performing AE (automatic exposure) 
processing, and entered into the lens 310 with a single lens reflex camera method. The 
exposure of the picture by which image formation was carried out as an optical image can be 
measured by making it enter into the photometry part 46 via the diaphragm 312, the lens 
mount 306 and 106, the mirrors 130 and 132, and the unillustrated lens for light measurement. 
The photometry part 46 also has EF (flash plate modulated light) processing capability by 
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cooperating with the flash plate 48. 

[0079]48 is a flash plate and has the floodlighting function and flash plate light control function 
of AF fill-in flash. 

[0080]Based on the result of an operation which calculated the image data picturized with the 
image sensor 14 by the image processing circuit 20, It is also possible to perform exposure 
control and AF (autofocus) control using the video TTL system with which the system control 
circuit 50 controls to the shutter control part 40, the throttling control part 340, and the ranging 
control section 342. 

[0081 ]AF (autofocus) control may be performed using both the measurement result by the 
distance measurement section 42, and the result of an operation which calculated the image 
data picturized with the image sensor 14 by the image processing circuit 20. 
[0082]Exposure control may be performed using both the measurement result by the 
photometry part 46, and the result of an operation which calculated the image data picturized 
with the image sensor 14 by the image processing circuit 20. 

[0083]50 is a memory which memorizes the system control circuit which controls the image 
processing device 100 whole, the constant for operation of the system control circuit 50 in 52, 
a variable, a program, etc. 

[0084]54 is outputting parts which emit an operating state, a message, etc. with a character, a 
picture, a sound, etc. according to execution of the program by the system control circuit 50, 
such as a liquid crystal display and a speaker, the position in which the final controlling 
element neighborhood of the image processing device 100 tends to recognize this outputting 
part 54 visually - the singular number - or two or more places are installed, for example, it is 
constituted by combination, such as LCD, LED, a pronunciation element. 
[0085]As for the indicator which constitutes a part of outputting part 54, a part of the functions 
are installed also in the optical finder 104. As what is displayed by LCD etc. among the display 
information by the outputting part 54, For example, single shot / continuous-shooting display, a 
self-timer display, a compression ratio display, A record pixel number display, a record 
number-of-sheets display, a ****** possible number-of-sheets display, a shutter speed display, 
A diaphragm value display, an exposure correction display, a flash display, a bloodshot-eyes 
relaxation display, a macro photographing display, A buzzer setting-out display, the battery 
residue display for clocks, a battery residue display, an error display, There are the information 
display in two or more digits, the attachment-and-detachment status display of the recording 
media 200 and 210, an attachment-and-detachment status display of the lens unit 300, action 
indication of communication l/F, a date and a time stamp, a display that shows a connected 
state with an external computer, etc. 

[0086]As what is displayed in the optical finder 104 among the display information by the 
indicator 54, For example, there are a focus display, a photography preparation-completion 
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display, a shaking hand alarm display, flash plate charge indicating, a flash plate charging 
finish display, a shutter speed display, a diaphragm value display, an exposure correction 
display, a recording-medium writing operation display, etc. 

[0087]As what is displayed on LED etc. among the display information by the indicator 54, For 
example, there are a focus display, a photography preparation-completion display, a shaking 
hand alarm display, a shaking hand alarm display, flash plate charge indicating, a flash plate 
charging finish display, a recording-medium writing operation display, a macro photographing 
setting-out information display, a rechargeable battery charging state display, etc. 
[0088]And the notice lamp of a self-timer, etc. are one of those are displayed on a lamp etc. 
among the display information by the indicator 54, for example. This notice lamp of a self-timer 
may be shared with AF fill-in flash, and may be used. 

[0089]56 is nonvolatile memory in which elimination and record are possible electrically, for 
example, EEPROM etc. are used. 

[0090]60, 62, 64, 66, 68, and 70 are the control means for inputting various kinds of directions 
of the system control circuit 50 of operation, for example, comprise the singular number or two 
or more combination, such as a switch, a dial, a touch panel, pointing by look detection, and 
voice recognition equipment. Here, concrete explanation of these control means is given. 
[0091 ]60 is a mode dial switch and by this Automatic photographing mode, Program 
photographing mode, shutter speed priority photographing mode, diaphragm priority 
photographing mode, Photographing modes, such as manual photographing mode, depth-of- 
focus priority (depth) photographing mode, portrait photographing mode, scenery 
photographing mode, close-up photography photographing mode, sport photographing mode, 
night view photographing mode, and panoramic exposure mode, can be chosen. 
[0092]62 is shutter switch SW1 , is set to ON in the middle of operation of an unillustrated 
shutter release, and directs operation starts, such as AF (autofocus) processing, AE 
(automatic exposure) processing, AWB (automatic white balance) processing, and EF (flash 
plate modulated light) processing, at this time. 

[0093]64 is shutter switch SW2 and is set to ON by the operation completion of said shutter 
release, The exposing treatment which writes the signal read from the image sensor 12 in the 
memory 30 as image data via A/D converter 16 and the memory control circuit 22, Image data 
is read from the development using the operation in the image processing circuit 20 or the 
memory control circuit 22, and the memory 30, it compresses in the compressing expanding 
circuit 32, and the operation start of a series of processings of the recording processing which 
writes the image data in the recording medium 200 or 210 is directed. 
[0094]The single shot AF mode which 68 is an AF mode configuration switch, and starts 
automatic focusing operation and continues maintaining the focusing state after a focus by this 
when shutter switch SW1 is set to ON, While shutter switch SW1 is set to ON, the servo AF 
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mode which continues automatic focusing operation continuously can be chosen. 
[0095]70 is a final controlling element which consists of various buttons, a touch panel, etc., 
and A menu button, A set button, a macro button, the form feed button of multi screen 
reproduction, a flash plate setting button, The change button of a single copy / continuous 
shooting / self-timer, + (plus) button about menu movement, - (minus) button about menu 
movement, + (plus) button about movement of a reproduced image, - (minus) button about 
movement of a reproduced image, a photographing-image-quality selection button, 
Selection/change button which sets up selection of a various function, and a change when 
performing photography and reproduction of an exposure correction button, a date / time 
setting button, a panorama mode, etc., The determination/execution button which sets up the 
determination and execution of a various function when performing photography and 
reproduction of a panorama mode etc., The image display ON/OFF switch which sets up 
ON/OFF of the picture display part 28, The quick review ON/OFF switch which sets up the 
quick review function which reproduces automatically the image data photoed immediately 
after photography, The compression mode switch, reproduction mode which are the switches 
for choosing the CCDRAW mode which the signal of an image sensor is digitized as it is, and 
is recorded on a recording medium in order to choose the compression ratio of JPEG 
compression, The reproduction mode switch which chooses the modes, such as multi screen 
reproduction and erasing mode, and PC connection mode, The single copy / continuous- 
shooting switch which chooses the continuous shooting mode which continues taking a 
photograph continuously while the single copy mode and shutter switch SW2 which photo one 
piece and are made into a waiting state are set to ON, when shutter switch SW2 is set to ON, 
In a photographing mode state, there are a regeneration switch etc. which direct the start of 
the reproduction motion which reads the photoed picture from the memory 30, the recording 
medium 200, or 210, and is displayed by the picture display part 28. 

[0096]Each function of the above-mentioned plus button and a minus button turns into that it is 
possible to choose a numerical value and a function as remission more by having a rotary dial 
switch. 

[0097]72 is an electric power switch and, thereby, can change the power turn of the image 
processing device 100, and power OFF. The power turn of the various attachment of the lens 
unit 300, external stroboscope and the recording medium 200 which were connected to the 
image processing device 100, and 210 grades, and setting out of power OFF can also be 
doubled and changed with this electric power switch 72. 

[0098]80 is control power supply and it is constituted by the cell detector circuit, the DC-DC 
converter, the switching circuit that changes the block to energize, etc., The existence of 
wearing of a cell, the kind of cell, and detection of battery residue are performed, a DC-DC 
converter is controlled based on directions of a detection result and the system control circuit 
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50, and required voltage is supplied to each part including a required period and a recording 
medium. 

[0099]lt is a power supply section where a connector becomes 82 and a connector and 86 
consist of rechargeable batteries, such as primary batteries and NiCd cells, such as an alkaline 
cell and a lithium cell, a NiMH cell, Li cell, an AC/DC adaptor, etc. 84. 
[0100]90 and 94 An interface with recording media, such as a memory card and a hard disk, 
The connector which 92 and 96 connect with recording media, such as a memory card and a 
hard disk, and 98 are the attachment-and-detachment detection parts of the recording medium 
which detects whether it reaches or 96 is equipped with the recording medium 200 or 210 
connector 92. 

[0101]This embodiment explains as a thing with two the interfaces and connectors which 
attach a recording medium. Of course, the interface and connector which attach a recording 
medium are good also as the singular number, and good also as plurality. It is good also as 
composition which it has combining the different interface and connector of a standard. 
[0102]As an interface and a connector, the style based on the standard of a PCMCIA card, CF 
(CompactFlash (registered trademark)) card, etc. is employable, for example. 
[0103]When the interfaces 90 and 94 and the connectors 92 and 96 are considered as the 
composition based on the standard of a PCMCIA card, CF (CompactFlash) card, etc., By 
connecting various communication cards, such as communication cards, such as a LAN card, 
a modem card, a USB card, an IEEE1394 card, P1284 card, a SCSI card, and PHS, The 
management information which was attached to image data or image data among peripheral 
equipment, such as other computers and a printer, can be transmitted mutually. 
[0104]104 is an optical finder. The beam of light which entered into the lens 310 is led to an 
optical finder by a single lens reflex camera method via the diaphragm 312, the lens mount 
306 and 106, and the mirrors 130 and 132. It is possible to take a photograph by this only 
using the optical finder 104, without using the electronic finder function by the picture display 
part 28. In the optical finder 104, the function of a part of indicator 54, for example, a focus 
display, a shaking hand alarm display, flash plate charge indicating, a shutter speed display, a 
diaphragm value display, an exposure correction display, etc. may be installed. 
[0105]106 is lens mount which combines the image processing device 100 with the lens unit 
300 mechanically. In the lens mount 106, the various function which electrically connects the 
image processing device 100 with the lens unit 300 is included. 

[0106]When performing the point crack position detection process which detects the pixel 
concerning the sunspot crack which outputs the flake crack which 108 is an illumination part 
and outputs always white data in the pixel of the image sensor 14 and/, or always black data, It 
makes it possible to detect the pixel concerning the sunspot crack which outputs data black 
mainly always, as predetermined floodlighting is performed to the image sensor 14 and the 
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output of the image sensor 14 serves as values other than black. 
[0107]110 is the communications department, for example, has all or a part of various 
communication functions, such as RS232C, USB, IEEE1394, P1284, SCSI, a modem, LAN, 
and radio. 

[0108]1 12 is a connector (it is an antenna in the case of radio) which connects the image 
processing device 100 with other apparatus by the communications department 110. 
[0109]An interface for 120 to connect the image processing device 100 with the lens unit 300 
into the lens mount 106, The connector by which 122 electrically connects the image 
processing device 100 with the lens unit 300, and 124 are lens attachment-and-detachment 
detection parts which detect whether it reaches or the connector 122 is equipped with the lens 
unit 300 lens mount 106. 

[01 10]The connector 122 transmits a control signal, a condition signal, a data signal, etc. 
mutually between the image processing device 100 and the lens unit 300, and it is provided 
also with the function which supplies the current of various voltage. Here, the composition 
which performs not only electrical communication but optical communications, voice 
communication, etc. is also employable as the connector 122. 

[0111]130 and 132 are mirrors and lead the beam of light which entered into the lens 310 to 
the optical finder 104 with a single lens reflex camera method. The mirror 132 is good also as 
composition of a quick return mirror, and good also as **** of a half mirror. 
[01 12]200 is recording media, such as a memory card and a hard disk. The recording medium 
200 is provided with the following. 

For example, the Records Department 202 which comprises semiconductor memory, a 
magnetic disk, etc. 

The interface 204 with the image processing device 100. 

The connector 206 for connecting with the image processing device 100. 

[01 13]210 is recording media, such as a memory card and a hard disk. The recording medium 
210 is provided with the Records Department 212 which comprises semiconductor memory, a 
magnetic disk, etc., for example, the interface 214 with the image processing device 100, and 
the connector 216 for connecting with the image processing device 100. 
[01 14]300 is a lens unit of exchange lens types. 306 is the lens mount for combining the lens 
unit 300 with the image processing device 100 mechanically. In the lens mount 306, the 
various function which electrically connects the lens unit 300 with the image processing device 
100 is included. 310 is a taking lens and 312 is a diaphragm. 

[01 15]An interface for 320 to connect the lens unit 300 with the image processing device 100 
into the lens mount 306 and 322 are connectors which electrically connect the lens unit 300 
with the image processing device 100. 
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[01 16]The connector 322 transmits a control signal, a condition signal, a data signal, etc. 
mutually between the image processing device 100 and the lens unit 300, and it is provided 
with the function functioned or supplied in which the current of various voltage is supplied. The 
composition which performs not only electrical communication but optical communications, 
voice communication, etc. is also employable as the connector 322. 

[01 17J340 is a throttling control part which controls the diaphragm 312, cooperating with the 
shutter control part 40 which controls the shutter 12 based on the photometry information 
provided from the photometry part 46. 

[01 18]The ranging control section by which 342 controls focusing of the taking lens 310, and 
344 are zoom control parts which control zooming of the taking lens 310. 
[01 19]350 is a lens system control circuit which controls the lens unit 300 whole. The lens 
system control circuit 350 is provided also with the function of nonvolatile memory to hold 
function data, such as identification information, such as a memory and a number peculiar to 
the lens unit 300, the management information and the open diaphragm value which memorize 
the constant for operation, a variable, a program, etc., the minimum diaphragm value, and a 
focal distance, the present, each past preset value, etc. 

[0120]Operation of the 1st example of this invention is explained with reference to drawing 2 
thru/or drawing 7 . 

[0121] Drawing 2 thru/or drawing 4 show the flow chart of the main routine of the image 
processing device 100 of the 1st example of this invention. 

[0122]Subsequently, operation of the image processing device 100 is explained using drawing 
2Jhru/or drawing 4 . 

[0123]For example, by powering on accompanying completion of a changing battery, etc., the 
system control circuit 50 initializes a flag, a control variable, etc., and required predetermined 
initial setting is performed in each part of the image processing device 100 (S101). 
[0124]the flake crack which outputs the data in the pixel of the image sensor 14 with the 
always white system control circuit 50 - and -- or the pixel concerning the **** crack which 
outputs always black data, [ detect and ] The point crack position detection process which 
memorizes the picture element defect position address which specifies the address of the pixel 
is performed (S102), and it progresses to S103. 

[0125]The point crack compensation process to the photoed image data can be performed 
using the picture element defect position address of the image sensor 14 detected by this point 
crack position detection process by performing interpolating calculation processing by the 
photographed image data of an adjacent pixel. The details of this point crack position detection 
process (S102) are later mentioned using drawing 8 . 

[0126]Thus, by performing a point crack position detection process according to powering on 
accompanying completion of a changing battery, etc., and finishing a point crack position 

http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fww4.ip... 12/1/2009 



JP,2001-057656,A [DETAILED DESCRIPTION] 



Page 26 of 62 



detection process, before the user of the image processing device 100 starts photographing 
operation, The problem of increase of the shutter release time lag by performing a point crack 
position detection process at the time of photography can be prevented from arising. 
[0127]lt becomes possible by performing a point crack position detection process according to 
powering on accompanying completion of a changing battery, etc., etc. to perform a point 
crack compensation process using the point crack position detection process corresponding to 
aging. 

[0128]lf the setting-out position of the electric power switch 66 was judged and the electric 
power switch 66 was set as the power supply OFF (S103), the system control circuit 50, 
Change the display of each indicator into exit status, record a required parameter, and the 
preset value and setting-out mode containing a flag, a control variable, etc. on the nonvolatile 
memory 56, and by the control power supply 80. After performing predetermined end 
processing (S104) of intercepting the power supply which does not need image processing 
device 100 each part including the picture display part 28, it returns to S103. 
[01 29]lf the electric power switch 66 was set as the power supply ON (S103), the system 
control circuit 50, It judges whether a problem has the remaining capacity and the situation of 
operation of the power supply 86 constituted by the control power supply 80 by a cell etc. in 
operation of the image processing device 100 (S105), and if there is a problem, after a picture 
and a sound will perform predetermined warning using the outputting part 54, it returns to 
(S106) andS103. 

[0130]lf there is no problem in the power supply 86 (it is "yes" in S105), the system control 
circuit 50 will judge the setting-out position of the mode dial 60, and if the mode dial 60 was set 
as photographing mode (S107), it will progress to S109. 

[01 31]lf the mode dial 60 was set as the other modes (S107), the system control circuit 50 will 
perform processing according to the selected mode (S108), and if processing is finished, it will 
return to S103. 

[0132]acquisition of the management information of the image data by which the system 
control circuit 50 was recorded on judgment whether it is equipped with the recording medium 
200 or 210, the recording medium 200, or 210 - and, The recording medium 200 or the 
operating state of 210 Operation of the image processing device 100, It judges whether there 
is any problem in record reproduction operation of the image data especially to a recording 
medium (S109), and if there is a problem, after a picture and a sound will perform 
predetermined warning using the outputting part 54, it returns to (S106) and S103. 
[0133]acquisition of the management information of the image data recorded on judgment 
whether it is equipped with the recording medium 200 or 210, the recording medium 200, or 
210 - and, If satisfactory as a result of judging whether there is any problem in operation of the 
image processing device 100, especially record reproduction operation of image data [ as 
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opposed to a recording medium in the recording medium 200 or the operating state of 210 ] 
(S109), it will progress toS110. 

[0134]The system control circuit 50 investigates the state of the AF mode configuration switch 
68, If the single shot AF mode is chosen, AF mode flag will be set as single shot AF (S1 1 1), if 
the servo AF mode is chosen, AF mode flag will be set as servo AF (S1 12), and if setting out 
of a flag is finished, it will progress to S1 13. 

[0135]The system control circuit 50 displays the various established states of the image 
processing device 100 with a picture or a sound using the indicator 54 (S1 13), and follows 
them to S1 14. If the image display of the picture display part 28 is ON, ** and the picture 
display part 28 will also be used and the various established states of the image processing 
device 100 will be displayed with a picture or a sound. 

[0136]By the lens attachment-and-detachment detection part 124, the system control circuit 50 
reaches via the lens mount 306 and the lens mount 106, or via the connector 322 and the 
connector 122, It investigates whether the image processing device 100 is equipped with the 
lens unit 300 (S1 14), and if not equipped with the lens unit 300, it will progress to S131 . 
[0137]lf equipped with the lens unit 300 (S1 14), the system control circuit 50, luminosity 
shading produced in the process in which image formation of the object image is carried out to 
the image sensor 14 of the image processing device 100 via the lens unit 300 -- and — or, in 
order to compensate color shading, Shading correction data including the shading correction 
coefficient or shading compensation function corresponding to the lens unit 300 with which it 
was equipped, It is judged whether when a part or all of the nonvolatile memory 56 or the 
memories 30 is constituted in nonvolatile memory, it is in the nonvolatile memory area of the 
memory 30 (S115), If there is no shading correction data including the shading correction 
coefficient or shading compensation function corresponding to the lens unit 300 with which it 
was equipped, after a picture and a sound perform predetermined warning using the outputting 
part 54, it will return to (S1 16) and S103. 

[0138]lf there is shading correction data including the shading correction coefficient or shading 
compensation function corresponding to the lens unit 300 with which it was equipped (S1 15), 
When a part or all of the nonvolatile memory 56 or the memories 30 is constituted in 
nonvolatile memory, the system control circuit 50 from the nonvolatile memory area of the 
memory 30, The shading correction data which reads the shading correction data 
corresponding to the lens unit 300 with which it was equipped, and is stored in the 
predetermined field of the memory 30 which is the workspace of the system control circuit 50 is 
set up (S117), and it progresses to S131. 

[0139]Thus, by setting up the shading correction data which includes a shading correction 
coefficient or a shading compensation function according to the lens unit 300 with which it was 
equipped, luminosity shading produced in the process in which image formation of the object 
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image is carried out to the image sensor 14 of the image processing device 100 via the lens 
unit 300 ~ and - or, in order to compensate color shading, It becomes possible to perform 
shading compensation processing which performs multiplication processing to photographed 
image data using a predetermined shading correction coefficient or shading compensation 
function according to the lens unit with which it was equipped. 

[0140]The shading correction data set up according to the lens unit 300 with which it was 
equipped is used, According to the focal distance value of the lens unit 300 at the time of 
photoing the diaphragm value of the diaphragm 312 of the lens unit 300 at the time of photoing 
a photographic subject and/, or a photographic subject, a predetermined shading correction 
coefficient or shading compensation function is chosen, It is possible to perform shading 
compensation processing of the optimal correction amount. 
[0141]Then, if shutter switch SW1 is come by off (S131), it will return to S103. 
[0142]lf shutter switch SW1 is set to ON (S131), the system control circuit 50 performs ranging 
processing, doubles the focus of the taking lens 10 with a photographic subject, and will 
perform light measurement processing and will determine a diaphragm value and shutter time. 
The result of ranging / light measurement processing is memorized by the internal memory or 
the memory 52 of the system control circuit 50 as light measurement data and/, or setting 
parameters (S132). In light measurement processing, if required, setting out of a flash plate will 
also be performed. The details of this ranging / light measurement processing S132 are later 
mentioned using drawing 5 . 

[0143]Corresponding [ and ] to the photographing mode set to the memorized light 
measurement data and/, or setting parameters by the mode dial 60, A diaphragm value (Av 
value) and shutter speed (Tv value) are determined, charge storage time is further determined 
according to the determined shutter speed (Tv value), and it memorizes in the internal memory 
or the memory 52 of the system control circuit 50 (S133). 

[0144]When the system control circuit 50 omits dark incorporation processing yet after shutter 
switch SW1 is set to ON, Or although dark incorporation processing was already performed, 
when charge storage time is changed according to the measurement result of ranging / light 
measurement processing performed again after that (S134), it progresses to S135. When 
charge storage time is not changed by the measurement result of ranging / light measurement 
processing which has already performed dark incorporation processing and was performed 
again after that on the other hand, either (S134), it progresses to S136. 
[0145]Where the shutter 12 is closed, only the same time as this photography accumulates 
noise components, such as dark current of the image sensor 14, and the system control circuit 
50 performs dark incorporation processing which reads the noise picture signal which finished 
accumulation (S135), and follows it to S136. 

[0146]By performing correcting operation processing using the dark image data incorporated 

http ://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3 A%2F%2Fwww4.ip. . . 1 2/1/2009 



JP,2001-057656,A [DETAILED DESCRIPTION] 



Page 29 of 62 



by this dark incorporation processing, the photoed image data can be amended about image 
quality deterioration, such as a pixel deficit by the crack peculiar to a dark current noise or the 
image sensor 14 which the image sensor 14 generates. The details of this dark incorporation 
processing S135 are later mentioned using drawing 7 . 

[0147]The system control circuit 50 determines diaphragm value A of the diaphragm 312 of the 
lens unit 300 based on the light measurement data and/, or setting parameters memorized in 
the internal memory or the memory 52 of the system control circuit 50 (S136). 
[0148]The system control circuit 50 acquires the focal distance information of the lens unit 300 
from the zoom control part 344 via the lens control circuit 350, the interface 320, the connector 
322, the connector 122, and the interface 120, Based on the acquired focal distance 
information, the focal distance value L of the lens unit 300 at the time of taking a photograph is 
determined (S137). 

[0149]And the system control circuit 50 determines a shading compensation value based on 
the focal distance value L determined by diaphragm value A determined by S136 and/, or 
S137 (S138). 

[0150]Thus, in order to compensate with this embodiment luminosity shading and/, or color 
shading produced in the process in which image formation of the object image is carried out to 
the image sensor 14 of the image processing device 100 via the lens unit 300, The shading 
correction data set up in S1 17 according to the lens unit 300 with which it was equipped is 
used. Corresponding [ and ] to the focal distance value L of the lens unit 300 at the time of 
photoing diaphragm value [ of the diaphragm 312 of the lens unit 300 at the time of photoing a 
photographic subject ] A and/, or a photographic subject, It is possible by choosing a 
predetermined shading correction coefficient or shading compensation function, and 
performing multiplication processing to photographed image data using this to perform shading 
compensation processing of the optimal correction amount. 

[0151]Then, if shutter switch SW2 is OFF (S139), the system control circuit 50 will judge the 
state of shutter switch SW1 . And if shutter switch SW1 is OFF (S140), it will return to S103. 
[01 52]lf the system control circuit 50 judged the state of AF mode flag memorized by the 
internal memory or the memory 52 of the system control circuit 50 if shutter switch SW1 was 
ON (S140) (S141), and single shot AF was set up, it will return to S139. If servo AF was set up 
(S141), it will return toS132. 

[0153]lf shutter switch SW2 is ON (S139), it will progress to S161. 

[0154]lt is judged whether the system control circuit 50 has an image storage buffer space 
which can memorize the photoed image data in the memory 30 (S161), If there is no field 
which can memorize new image data in the image storage buffer space of the memory 30, 
after a picture and a sound perform predetermined warning using the outputting part 54, it will 
return to (S162) and S103. As a case where there is no field which can memorize new image 
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data in the image storage buffer space of the memory 30, For example, it is immediately after 
shooting continuously the maximum number of sheets memorizable in the image storage 
buffer space of the memory 30, The case where the first picture that should be read from the 
memory 30 and should be written in the storage 200 or 210 is still in the recording medium 200 
or the state where it does not record on 210, and it is in the state where the free space of not a 
sheet is still securable on the image storage buffer space of the memory 30 etc. are 
mentioned. 

[0155]After carrying out compression processing of the photoed image data, when memorizing 
to the image storage buffer space of the memory 30, It will be judged in S161 whether in 
consideration of the image data quantity after compressing differing according to setting out of 
compressed mode, a memorizable field is on the image storage buffer space of the memory 
30. 

[0156]lf there is an image storage buffer space which can memorize the image data photoed in 
the memory 30 (S161), the system control circuit 50, The imaging signal which picturized and 
carried out predetermined time accumulation is read from the image sensor 12, Photographing 
processing which writes in the image data photoed from the A/D converter to the 
predetermined region of the memory 30 via the direct memory control circuit 22 is performed 
via A/D converter 16, the image processing circuit 20, and the memory control circuit 22 
(S163). The details of this photographing processing S163 are later mentioned using drawing 
6. 

[0157]lf the photographing processing S163 is finished, the system control circuit 50, By 
performing subtraction treatment to photographed image data using the dark image data 
beforehand incorporated in dark incorporation processing (S135), dark correcting operation 
processing in which the dark current noise of the image sensor 14, etc. are negated is 
performed (S164). 

[0158]And in order that the system control circuit 50 may compensate luminosity shading and/, 
or color shading produced in the process in which image formation of the object image is 
carried out to the image sensor 14 of the image processing device 100 via the lens unit 300, 
Shading compensation processing is performed by performing multiplication processing to 
photographed image data using the predetermined shading correction coefficient or shading 
compensation function determined by S138 (S165). 

[01 59] In order to compensate the pixel concerning the sunspot crack which outputs the flake 
crack which outputs always white data in the pixel of the image sensor 14 and/, or always 
black data, the system control circuit 50, A crack pixel is specified with reference to the picture 
element defect position address of the image sensor 14 detected by the point crack position 
detection process (S102), and the point crack compensation process which determines the 
pixel value of this crack pixel is performed by performing interpolating calculation processing 
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using the photographed image data of the pixel which adjoins it (S166). 
[0160]ln advance of photography, thus, incorporation of the image data for dark amendment, 
By detecting the picture element defect position address of the image sensor 14 for the 
determination of the shading correction coefficient according to the diaphragm value of the 
lens used and/, or a focal distance, or a shading compensation function, and point crack 
amendment, respectively, The dark compensation process which performs subtraction 
treatment of a dark incorporation picture to the photoed image data, It becomes possible to 
perform continuously the point crack compensation process which performs shading 
compensation processing which performs multiplication processing of a shading correction 
coefficient or a shading compensation function, and interpolating calculation processing using 
the photographed image data of the pixel which adjoins a crack pixel simultaneous. 
[0161]Thereby, there are few shutter release time lags, and they can obtain the good 
photographed image data which performed dark amendment, a shading compensation, and 
point crack amendment. 

[0162]The system control circuit 50 reads a part of image data written in the predetermined 
region of the memory 30 via the memory control circuit 22, WB (white balance) integration 
operator processing required in order to perform a development, and alumnus (optical black) 
integration operator processing are performed, and the result of an operation is memorized in 
the internal memory or the memory 52 of the system control circuit 50. 
[0163]And the system control circuit 50 reads the memory control circuit 22 and the 
photographed image data written in the predetermined region of the memory 30 using the 
image processing circuit 20 if needed, Various developments including AWB (automatic white 
balance) processing, gamma conversion processing, and a color conversion process are 
performed using the result of an operation memorized in the internal memory or the memory 
52 of the system control circuit 50 (S167). 

[0164]And the system control circuit 50 reads the image data written in the predetermined 
region of the memory 30, The compressing expanding circuit 32 performs graphical-data- 
compression processing according to the set-up mode (S168), and the image data which took 
a photograph to the empty image region of the image storage buffer space of the memory 30, 
and finished a series of processings to it is written in. 

[0165]With execution of a series of photography, the system control circuit 50, The image data 
memorized to the image storage buffer space of the memory 30 is read, and the recording 
processing which writes in to the recording media 200, such as a memory card and a 
CompactFlash card, or 210 is started via the interface 90 or 94, the connector 92, or 96 
(S169). 

[0166]The start of this recording processing is performed to that image data, whenever the 
image data which finished a series of processings after photography is newly written in the 
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empty image region of the image storage buffer space of the memory 30. 
[0167]Since it specifies that it is during writing operation while writing in image data to the 
recording medium 200 or 210, in the outputting part 54, the recording-medium writing 
operation display of blinking LED is performed. 

[0168]Then, the system control circuit 50 judges whether shutter switch SW1 is ON (S170). 
And if shutter switch SW1 is in the state of OFF (S1 70), it will return to S1 03. On the other 
hand, if shutter switch SW1 is in the state of ON (S170), the system control circuit 50 will judge 
the state of AF mode flag memorized by the internal memory or the memory 52 of the system 
control circuit 50 (S 171). 

[0169]lf single shot AF was set up (S171), in order to take a photograph continuously, without 
newly performing AF and AE, it will return to S139, and the next photography will be 
performed. On the other hand, if servo AF was set up (S171), in order to take a photograph, 
performing AF and AE continuously, it will return to S132, and the next photography will be 
performed. 

[0170] Drawing 5 shows the detailed flow chart of ranging / light measurement processing in 
S132 of drawing 3 . In ranging / light measurement processing, an exchange of the various 
signals between the throttling control part 340 or the ranging control section 342 is performed 
via the interface 120, the connector 122, the connector 322, the interface 320, and the lens 
control part 350 as the system control circuit 50. 

[0171]The system control circuit 50 starts AF (autofocus) processing using the image sensor 
14, the distance measurement section 42, and the ranging control section 342 (S201). 
[0172]The system control circuit 50 by entering in the distance measurement section 42 the 
beam of light which entered into the lens 310 via the diaphragm 312, the lens mount 306 and 
106, the mirror 130, and the unillustrated sub mirror for ranging, AF control which detects a 
focusing state using the distance measurement section 42 is performed, driving the lens 310 
using the ranging control section 342 until it judges the focusing state of the picture by which 
image formation was carried out as an optical image and ranging (AF) is judged to be a focus 
(S203) (S202). 

[0173]lf ranging (AF) judges it as a focus (S203), the system control circuit 50, The spot range 
which focused out of two or more spot ranges in a photography screen is determined, and with 
the determined spot range data, distance measurement data and/, or setting parameters are 
memorized in the internal memory or the memory 52 of the system control circuit 50, and it 
progresses to S205. 

[0174]Then, the system control circuit 50 starts AE (automatic exposure) processing using the 
photometry part 46 (S205). 

[0175]The system control circuit 50 by entering in the photometry part 46 the beam of light 
which entered into the lens 310 via the diaphragm 312, the lens mount 306 and 106, the 
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mirrors 130 and 132, and the unillustrated lens for light measurement, Light measurement 
processing is performed using the exposure control means 40 until it measures the exposure 
of the picture by which image formation was carried out as an optical image and exposure (AE) 
is judged to be proper (S206) (S206). 

[01 76]lf exposure (AE) judges that it is proper (S207), the system control circuit 50 will 
memorize light measurement data and/, or setting parameters in the internal memory or the 
memory 52 of the system control circuit 50, and will follow them to S208. 
[0177]According to the photographing mode set to the exposure (AE) result detected by the 
light measurement processing S206 by the mode dial 60, the system control circuit 50 
determines a diaphragm value (Av value) and shutter speed (Tv value). And according to the 
determined shutter speed (Tv value) the system control circuit 50, In a development, dark 
correcting operation processing can be performed using the photographed image data and 
dark image data which were obtained by determining the charge storage time of the image 
sensor 14, and performing photographing processing and dark incorporation processing by 
equal charge storage time, respectively. Even if it asks for amendment dark image data here 
using the dark image data for which it asked beforehand, and the dark correction factor 
calculated from the determined charge storage time and performs dark correcting operation 
processing using this amendment dark image data, there is no problem. 
[0178]The flash plate 48 is charged until it judges whether a flash plate is required for the 
system control circuit 50 (S208), it will set a flash flag if a flash plate is necessary, and charge 
of the flash plate 48 is completed with the measurement data obtained by the light 
measurement processing S206 (S210) (S209). 

[0179]lf charge of the flash plate 48 is completed (S210), ranging / light measurement 
manipulation routine S132 will be ended. 

[0180] Drawing 6 shows the detailed flow chart of the photographing processing in S163 of 
drawing 4 . In photographing processing, an exchange of the various signals between the 
throttling control part 340 or the ranging control section 342 is performed via the interface 120, 
the connector 122, the connector 322, the interface 320, and the lens control part 350 as the 
system control circuit 50. 

[0181]The system control circuit 50 moves the mirror 130 to a mirror rise position by an 
unillustrated mirror actuator, and (S301). According to the light measurement data memorized 
by the internal memory or the memory 52 of the system control circuit 50, it extracts by the 
throttling control part 340, and 312 is driven to a predetermined diaphragm value (S302). 
[0182]After performing electric charge clear operation of the image sensor 14 and the system 
control circuit 50 starts the charge storage of (S303) and the image sensor 14 (S304), by the 
shutter control part 40, it opens the shutter 12 (S305) and starts exposure of the image sensor 
14(S306). 
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[0183]Based on a flash flag, it judges whether the flash plate 48 needs to emit light (S307), 
and when required, a flash plate is made to emit light here (S308). 

[0184]The system control circuit 50 closes the shutter 12 for the exposure completion of the 
image sensor 14 by waiting (S309) and the shutter control part 40 according to light 
measurement data (S310), and ends exposure of the image sensor 14. 

[0185]Extract the system control circuit 50 by the throttling control part 340, and it drives 312 to 
the diaphragm value of opening, and (S31 1) it moves the mirror 130 to a mirror down position 
by an unillustrated mirror actuator (S312). 

[0186]lf the set-up charge storage time passes (S313), the system control circuit 50, After 
ending the charge storage of the image sensor 14 (S314), read a charge signal from the image 
sensor 14, and via A/D converter 16, the image processing circuit 20, and the memory control 
circuit 22, Or the photographed image data to the predetermined region of the memory 30 is 
written in via the direct memory control circuit 22 from A/D converter 16 (S315). And if a series 
of processings are finished, the photographing processing routine S163 will be ended. 
[0187] Drawing 7 shows the detailed flow chart of the dark incorporation processing in S135 of 
drawing 3 . 

[0188]The system control circuit 50 is in the state which (S401) and the shutter 12 closed, after 
performing electric charge clear operation of the image sensor 14, and it starts the charge 
storage of the image sensor 14 (S402). 

[0189]lf the set-up predetermined charge storage time passes (S403), the system control 
circuit 50, After ending the charge storage of the image sensor 14 (S404), read a charge signal 
from the image sensor 14, and via A/D converter 16, the image processing circuit 20, and the 
memory control circuit 22, Or the image data (dark image data) to the predetermined region of 
the memory 30 is written in via the direct memory control circuit 22 from A/D converter 16 
(S405). 

[0190]By performing a development using this dark incorporation data, the photoed image data 
can be amended about image quality deterioration, such as a pixel deficit by the crack peculiar 
to a dark current noise or the image sensor 14 which the image sensor 14 generates. 
[0191]This dark image data is held in the predetermined region of the memory 30 until dark 
incorporation processing is newly performed or the power supply of the image processing 
device 100 is turned OFF. 

[0192]As composition which consists a part or all of the memory 30 of nonvolatile memory, 
such as EEPROM and a hard disk, if dark image data is written in nonvolatile memory, here 
until dark incorporation processing is newly performed, This dark image data is held in the 
predetermined region of nonvolatile memory. Photographing processing is performed, 
photographed image data is read from the image sensor 14, and this dark image data is used 
when performing a development to it. If a series of processings are finished, the dark 
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incorporation manipulation routine S135 will be ended. 

[01 93] Drawing 8 shows the detailed flow chart of the point crack position detection process in 
S102 of drawing 2 . After the system control circuit 50 sets the detection threshold for detecting 
whether each pixel is a defect pixel based on each pixel value of the picture outputted from the 
image sensor 14 as the value for white-flaws detection, (S501), Since light does not strike 
upon the state 14 which closed the shutter 12, i.e., an image sensor, dark incorporation 
processing is performed in the state where the generating picture which is equivalent to a 
black level from each pixel of the image sensor 14 is performed one by one (S502). This dark 
incorporation processing is as having mentioned above using drawing 7 . 
[0194]The system control circuit 50 reads the image data which was read from the image 
sensor 14 and stored in the predetermined region of the memory 30, The point crack judging 
which compares the detection threshold set to the value of the read picture element data by 
S501 is performed (S503), If the judged pixel has white flaws as a result of a judgment (S503), 
the crack pixel address which specifies the detected crack pixel will be memorized to the 
nonvolatile memory area or the nonvolatile memory 56 of the memory 30 (S505). 
[0195]lf the system control circuit 50 repeats a point crack judging to all the pixels of the image 
sensor 14, or all the pixels of the set-up range, performs it (S503-S506) and finishes a 
judgment (it is "no" in S506), he will follow it to S507. 

[0196]After the system control circuit 50 sets the detection threshold for detecting whether 
each pixel is a defect pixel based on each pixel value of the picture outputted from the image 
sensor 14 as the value for black crack detection, subsequently, (S507), The floodlighting to the 
image sensor 14 is started by the illumination part 108 (S508), and since light strikes upon this 
state 14, i.e., an image sensor, photographing processing is performed in the state where the 
generating picture which is equivalent to a white level from each pixel of the image sensor 14 
is performed one by one (S509). This photographing processing is as having mentioned above 
using drawing 6 . If the system control circuit 50 finishes the photographing processing S509, it 
will end the floodlighting to an image sensor (S510). 

[0197]lf exposure of sufficient light volume is performed to each pixel of the image sensor 14 
via the lens unit 300, the step of S508 and S510 for performing floodlighting using the 
illumination part 108 may be skipped. 

[0198]The system control circuit 50 reads the image data which was read from the image 
sensor 14 and stored in the predetermined region of the memory 30, The point crack judging 
which compares the detection threshold set to the value of the read picture element data by 
S507 is performed (S51 1), If the judged pixel has a black crack as a result of a judgment 
(S512), the crack pixel address which specifies the detected crack pixel will be memorized to 
the nonvolatile memory area or the nonvolatile memory 56 of the memory 30 (S513). 
[0199]lf the system control circuit 50 repeats a point crack judging to all the pixels of the image 
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sensor 14, or all the pixels of the set-up range, performs it (S51 1-S514) and finishes a series 
of decision processings (it is "no" in S514), it will end the point crack position detection process 
routine S102. 

[0200][A 2nd embodiment] Operation of a 2nd embodiment of this invention is explained with 
reference to drawing 1 , drawing 5 , or drawing 11 . The operation shown in drawing 5 thru/or 
drawing 8 follows operation of a 1st embodiment. Drawing 9 thru/or drawing 11 show the flow 
chart of the main routine of the image processing device 100 concerning a 2nd embodiment of 
this invention. 

[0201]Although a 1st embodiment was an example of the image processing device 100 which 
performs a point crack position detection process beforehand according to powering on 
accompanying completion of a changing battery, etc. of operation, A 2nd embodiment provides 
the example of the image processing device 100 which performs a point crack position 
detection process beforehand of operation, when the electric power switch 66 is set as an ON 
state. 

[0202]Although a 1st embodiment was an example of the image processing device 100 which 
determines a shading compensation value using the result to which SW1 was set to ON and it 
carried out ranging / light measurement processing of operation, A 2nd embodiment provides 
the example of the image processing device 100 which determines a shading compensation 
value of operation, after SW2 is set to ON using the result of having performed ranging / light 
measurement processing. 

[0203]Operation of the image processing device 100 concerning a 2nd embodiment of this 
invention is explained using drawing 9 thru/or drawing 11 . 

[0204]First, by powering on accompanying completion of a changing battery, etc., the system 
control circuit 50 initializes a flag, a control variable, etc., and required predetermined initial 
setting is performed in each part of the image processing device 100 (S601). 
[0205]Subsequently, the system control circuit 50 judges the setting-out position of the electric 
power switch 66, If the electric power switch 66 was set as the state of the power supply OFF 
(S602), Change the display of each indicator into exit status, record a required parameter, and 
the preset value and setting-out mode containing a flag, a control variable, etc. on the 
nonvolatile memory 56, and by the control power supply 80. After performing predetermined 
end processing of intercepting the power supply which does not need image processing device 
100 each part including the picture display part 28 (S603), it returns to S602. 
[0206]lf the electric power switch 66 was set as the power supply ON (S602), on the other 
hand, the system control circuit 50, It judges whether a problem has the remaining capacity 
and the situation of operation of the power supply 86 constituted by the control power supply 
80 by a cell etc. in operation of the image processing device 100 (S604), and if there is a 
problem, after a picture and a sound will perform predetermined warning using the outputting 
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part 54, it returns to S(S606) 602. 

[0207]And if there is no problem in the power supply 86 (S604), the system control circuit 50, 
The pixel concerning the sunspot crack which outputs the flake crack which outputs always 
white data in the pixel of the image sensor 14 and/, or always black data is detected, the point 
crack position detection process which memorizes the picture element defect position address 
which specifies the pixel is performed (S605), and it progresses to S607. 
[0208]The point crack compensation process of the photoed image data can be performed 
using the picture element defect position address of the image sensor 14 detected by this point 
crack position detection process by performing interpolating calculation processing by the 
photographed image data of an adjacent pixel. The details of this point crack position detection 
process S605 are as having mentioned above using drawing 8 . 

[0209]Thus, by finishing a point crack position detection process, before it will perform a point 
crack position detection process and the user of the image processing device 100 will start 
photographing operation, if the electric power switch 66 is set as ON, The problem that a point 
crack position detection process is also performed at the time of photography, and a shutter 
release time lag becomes large can be prevented from arising. 

[0210]lf the electric power switch 66 is set as ON, it will become possible by performing a point 
crack position detection process to perform a point crack compensation process using the 
point crack position detection process according to aging. 

[021 1]The system control circuit 50 judges the setting-out position of the mode dial 60, and if 
the mode dial 60 was set as photographing mode (S607), it will follow it to S609. On the other 
hand, if the mode dial 60 was set as the other modes (S607), the system control circuit 50 will 
perform processing according to the selected mode (S608), and if processing is finished, it will 
return to S602. 

[0212]acquisition of the management information of the image data by which the system 
control circuit 50 was recorded on judgment whether it is equipped with the recording medium 
200 or 210, the recording medium 200, or 210 - and, The recording medium 200 or the 
operating state of 210 Operation of the image processing device 100, It judges whether there 
is any problem in record reproduction operation of the image data especially to a recording 
medium (S609), and if there is a problem, after a picture and a sound will perform 
predetermined warning using the outputting part 54, it returns to (S606) and S602. 
[0213]and acquisition of the management information of the image data recorded on judgment 
whether it is equipped with the recording medium 200 or 210, the recording medium 200, or 
210 — and, If satisfactory as a result of judging whether there is any problem in operation of the 
image processing device 100, especially record reproduction operation of image data [ as 
opposed to a recording medium in the recording medium 200 or the operating state of 210 ] 
(S609), it will progress to S610. 
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[0214]The system control circuit 50 investigates the state of the AF mode configuration switch 
68, If the single shot AF mode is chosen, AF mode flag will be set as single shot AF (S611), if 
the servo AF mode is chosen, AF mode flag will be set as servo AF (S612), and if setting out 
of a flag is finished, it will progress to S613. 

[0215]The system control circuit 50 displays the various established states of the image 
processing device 100 with a picture or a sound using the outputting part 54 (S613), and 
follows them to S614. If the image display of the picture display part 28 is ON, the various 
established states of the image processing device 100 will be displayed by a picture also using 
the picture display part 28. 

[0216]subsequently - the system control circuit 50 passes the lens mount 306 and the lens 
mount 106 by the lens attachment-and-detachment detection part 124 - and/- or, It 
investigates whether the image processing device 100 is equipped with the lens unit 300 via 
the connector 322 and the connector 122 (S614), and if not equipped with the lens unit 300, it 
will progress to S631. 

[0217]lf equipped with the lens unit 300 (it is "yes" in S614), the system control circuit 50, In 
order to compensate luminosity shading and/, or color shading produced in the process in 
which image formation of the object image is carried out to the image sensor 14 of the image 
processing device 100 via the lens unit 300, Shading correction data including the shading 
correction coefficient or shading compensation function corresponding to the lens unit 300 with 
which it was equipped, It is judged whether when a part or all of the nonvolatile memory 56 or 
the memories 30 is constituted in nonvolatile memory, it is in the nonvolatile memory area of 
the memory 30 (S615), If there is no shading correction data including the shading correction 
coefficient or shading compensation function corresponding to the lens unit 300 with which it 
was equipped, after a picture and a sound will perform predetermined warning using the 
outputting part 54, it returns to (S616) and S602. 

[0218]lf there is shading correction data including the shading correction coefficient or shading 
compensation function corresponding to the lens unit 300 with which it was equipped (S615), 
The system control circuit 50 from the nonvolatile memory 56 (nonvolatile memory area of the 
memory 30 when [ or ] a part or all of the memories 30 is constituted from nonvolatile 
memory). The shading correction data which reads the shading correction data corresponding 
to the lens unit 300 with which it was equipped, and is stored in the predetermined field of the 
memory 30 which is the workspace of the system control circuit 50 is set up (S617), and it 
progresses to S631 . 

[0219]Thus, by setting up the shading correction data which includes a shading correction 
coefficient or a shading compensation function according to the lens unit 300 with which it was 
equipped, In order to compensate luminosity shading and/, or color shading produced in the 
process in which image formation of the object image is carried out to the image sensor 14 of 
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the image processing device 100 via the lens unit 300, It becomes possible to perform shading 
compensation processing which performs multiplication processing to photographed image 
data using a predetermined shading correction coefficient or shading compensation function 
according to the lens unit with which it was equipped. 

[0220]By using the shading correction data set up according to the lens unit 300 with which it 
was equipped, According to the focal distance value of the lens unit 300 at the time of photoing 
the diaphragm value of the diaphragm 312 of the lens unit 300 at the time of photoing a 
photographic subject and/, or a photographic subject, a predetermined shading correction 
coefficient or shading compensation function is chosen, It is possible to perform shading 
compensation processing of the optimal correction amount. 

[0221]Subsequently, if shutter switch SW1 is OFF (S631), will return to S602, and if shutter 
switch SW1 is ON (S631), the system control circuit 50, Ranging / light measurement 
processing in which perform ranging processing, double the focus of the taking lens 10 with a 
photographic subject, perform light measurement processing, and a diaphragm value and 
shutter time are determined is performed, and light measurement data and/, or setting 
parameters are memorized in the internal memory or the memory 52 of the system control 
circuit 50 (S632). In light measurement processing, if required, setting out of a flash plate will 
also be performed. The details of this ranging / light measurement processing S632 are as 
having mentioned above using drawing 5 . 

[0222]subsequently, the memorized light measurement data - and - or according to the 
photographing mode set to setting parameters by the mode dial 60, A diaphragm value (Av 
value) and shutter speed (Tv value) are determined, charge storage time is further determined 
according to the determined shutter speed (Tv value), and it memorizes in the internal memory 
or the memory 52 of the system control circuit 50 (S633). 

[0223]lf the system control circuit 50 omits dark incorporation processing yet after shutter 
switch SW1 is set to ON, Or although dark incorporation processing was already performed, if 
charge storage time is changed according to the measurement result of ranging / light 
measurement processing performed further after that (S634), it will progress to S635. 
[0224]lf charge storage time is not changed by the measurement result of ranging / light 
measurement processing which has already performed dark incorporation processing and was 
performed further after that, either (S634), it will progress to S636. 

[0225] Where the shutter 12 is closed, only the same time as this photography accumulates 
noise components, such as dark current of the image sensor 14, and the system control circuit 
50 performs dark incorporation processing which reads the noise picture signal which finished 
accumulation (S635), and follows it to S636. 

[0226]By performing correcting operation processing using the dark image data incorporated 
by this dark incorporation processing, the photoed image data can be amended about **** 
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degradation of the pixel deficit by the crack peculiar to a dark current noise or the image 
sensor 14 which the image sensor 14 generates, etc. The details of this dark incorporation 
processing S635 are as having mentioned above using drawing 7 . 

[0227]Subsequently, if shutter switch SW2 is OFF (S636), the system control circuit 50 will 
judge the state of shutter switch SW1, and if shutter switch SW1 is OFF (S637), it will return to 
S602. 

[0228]On the other hand, if the system control circuit 50 judged the state of AF mode flag 
memorized by the internal memory or the memory 52 of the system control circuit 50 if shutter 
switch SW1 was ON (S637) (S638), and single shot AF was set up, it will return to S636. And if 
servo AF was set up (S638), it will return to S632. 
[0229]lf shutter switch SW2 is ON (S636), it will progress to S639. 

[0230]The system control circuit 50 determines diaphragm value A of the diaphragm 312 of the 
lens unit 300 based on the light measurement data and/, or setting parameters memorized in 
the internal memory or the memory 52 of the system control circuit 50 (S639). 
[0231 ]The system control circuit 50 via the lens control circuit 350, the interface 320, the 
connector 322, the connector 122, and the interface 120, The focal distance value L of the lens 
unit 300 at the time of acquiring the focal distance information of the lens unit 300, and 
photoing it based on the acquired focal distance information from the zoom control part 344, is 
determined (S640). 

[0232]And the system control circuit 50 determines a shading compensation value from the 
focal distance value L determined by diaphragm value A determined by S639 and/, or S640 
(S641). 

[0233]Thus, in order to compensate with this embodiment luminosity shading and/, or color 
shading produced in the process in which image formation of the object image is carried out to 
the image sensor 14 of the image processing device 100 via the lens unit 300, The shading 
correction data set up in S617 according to the lens unit 300 with which it was equipped is 
used. Corresponding [ and ] to the focal distance value L of the lens unit 300 at the time of the 
diaphragm 312 of the lens unit 300 at the time of photoing a photographic subject diaphragm- 
value A Reaching, or photoing a photographic subject, It is possible by choosing and choosing 
a predetermined shading correction coefficient or shading compensation function, and 
performing multiplication processing to photographed image data to perform shading 
compensation processing of the optimal correction amount. 

[0234]lt is judged whether the system control circuit 50 has an image storage buffer space 
which can memorize the photoed image data in the memory 30 (S661), If there is no field 
which can memorize new image data in the image storage buffer space of the memory 30, 
after a picture and a sound perform predetermined warning using the outputting part 54, it will 
return to (S662) and S605. As a case where there is no field which can memorize new image 
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data in the image storage buffer space of the memory 30, For example, immediately after 
shooting continuously the maximum number of sheets memorizable in the image storage 
buffer space of the memory 30, The case where the first picture that should be read from the 
memory 30 and should be written in the storage 200 or 210 is still in the recording medium 200 
or a state [ **** / 210 / un-], and it is in the state where the free space of not a sheet is still 
securable on the image storage buffer space of the memory 30 etc. are mentioned. 
[0235]After carrying out compression processing of the photoed image data, when memorizing 
to the image storage buffer space of the memory 30, It will be judged in S661 whether in 
consideration of the image data quantity after compressing differing according to setting out of 
compressed mode, a memorizable field is on the image storage buffer space of the memory 
30. 

[0236] If there is an image storage buffer space which can memorize the image data photoed in 
the memory 30 (S661), the system control circuit 50, The imaging signal which picturized and 
carried out predetermined time accumulation is read from the image sensor 12, Photographing 
processing which writes in the image data photoed from the A/D converter to the 
predetermined region of the memory 30 via the direct memory control circuit 22 is performed 
via A/D converter 16, the image processing circuit 20, and the memory control circuit 22 
(S663). The details of this photographing processing S663 are as having mentioned above 
using dra wing 6. 

[0237]lf the photographing processing S663 is finished, the system control circuit 50, By 
performing subtraction treatment to photographed image data using the dark image data 
beforehand incorporated in the dark incorporation processing S635, dark correcting operation 
processing in which the dark current noise of the image sensor 14, etc. are negated is 
performed (S664). 

[0238]and luminosity shading which produced the system control circuit 50 in the process in 
which image formation of the object image is carried out to the image sensor 14 of the image 
processing device 100 via the lens unit 300 — and - or, in order to compensate color shading, 
Shading compensation processing is performed by performing multiplication processing to 
photographed image data using the predetermined shading correction coefficient or shading 
compensation function determined by S641 (S665). 

[0239]ln order to compensate the pixel concerning the sunspot crack which outputs the flake 
crack which outputs always white data in the pixel of the image sensor 14 and/, or always 
black data, the system control circuit 50, A point crack compensation process is performed by 
performing interpolating calculation processing using the photographed image data of the pixel 
which adjoins a crack pixel, referring to the picture element defect position address of the 
image sensor 14 detected by the point crack position detection process S605 (S666). 
[0240]ln advance of photography, thus, incorporation of the image data for dark amendment, 
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The determination of the shading correction coefficient according to the diaphragm value of the 
lens used and/, or a focal distance, or a shading compensation function, As opposed to the 
image data which detected the picture element defect position address of the image sensor 14 
for point crack amendment, respectively, and was photoed, The shading compensation 
processing which performs multiplication processing of a dark compensation process, a 
shading correction coefficient, or a shading compensation function in which subtraction 
treatment of a dark incorporation picture is performed, It becomes possible to perform 
continuously the point crack compensation process which performs interpolating calculation 
processing using the photographed image data of the pixel which adjoins a crack pixel 
simultaneous. 

[0241]Thereby, there are few shutter release time lags, and they can make it possible to obtain 
the good photographed image data which performed dark amendment, a shading 
compensation, and point crack amendment. 

[0242]The system control circuit 50 reads a part of image data written in the predetermined 
region of the memory 30 via the memory control circuit 22, WB (white balance) integration 
operator processing required in order to perform a development, and alumnus (optical black) 
integration operator processing are performed, and the result of an operation is memorized in 
the internal memory or the memory 52 of the system control circuit 50. 
[0243]And the system control circuit 50 reads the memory control circuit 22 and the 
photographed image data written in the predetermined region of the memory 30 using the 
image processing circuit 20 if needed, Various developments including AWB (automatic white 
balance) processing, gamma conversion processing, and a color conversion process are 
performed using the result of an operation memorized in the internal memory or the memory 
52 of the system control circuit 50 (S667). 

[0244]And the system control circuit 50 reads the image data written in the predetermined 
region of the memory 30, The compressing expanding circuit 32 performs graphical-data- 
compression processing according to the set-up mode (S668), and the image data which took 
a photograph to the empty image region of the image storage buffer space of the memory 30, 
and finished a series of processings to it is written in. 

[0245]With execution of a series of photography, the system control circuit 50, The image data 
memorized to the image storage buffer space of the memory 30 is read, and the recording 
processing which writes in to the recording media 200, such as a memory card and a 
CompactFlash card, or 210 is started via the interface 90 or 94, the connector 92, or 96 
(S669). 

[0246]The start of this recording processing is performed to that image data, whenever the 
image data which finished a series of processings after photography is newly written in the 
empty image region of the image storage buffer space of the memory 30. 
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[0247]Since it specifies that it is during writing operation while writing in image data to the 
recording medium 200 or 210, the recording-medium writing operation display of blinking LED 
in the outputting part 54 is performed. 

[0248]Subsequently, the system control circuit 50 judges whether shutter switch SW1 is ON 
(S670). And if shutter switch SW1 is OFF (S670), it will return to S605. 

[0249]On the other hand, if shutter switch SW1 is ON (S670), the system control circuit 50 will 
judge the state of AF mode flag memorized by the internal memory or the memory 52 of the 
system control circuit 50 (S671). 

[0250]And if single shot AF was set up (S671), in order to take a photograph continuously, 
without newly performing AF and AE, it will return to S636, and the next photography will be 
performed. On the other hand, if servo AF was set up (S671), in order to take a photograph, 
performing AF and AE continuously, it will return to S632, and the next photography will be 
performed. 

[0251 ][A 3rd embodiment] Operation of a 3rd embodiment of this invention is explained with 
reference to drawing 1 , drawing 5 or drawing 8 and drawing 12 thru/or drawing 14 . The 
operation shown in drawing 5 thru/or drawing 8 follows operation of a 1st embodiment. 
Drawing 12 thru/or drawing 14 show the flow chart of the main routine of the image processing 
device 100 of a 3rd embodiment of this invention. 

[0252]A 2nd embodiment was an example of the image processing device 100 which performs 
a point crack position detection process beforehand of operation, when the electric power 
switch 66 was set as the power supply ON, but a 3rd embodiment provides the example of the 
image processing device 100 which performs a point crack position detection process 
beforehand of operation, if a prescribed period passes. 

[0253]The 1st embodiment and 2nd embodiment, The inside of the shading correction 
coefficient stored in the image processing device 100 when equipped with the lens unit 300, or 
a shading compensation function, Although it was an example of the image processing device 
100 which sets up shading data using the shading correction coefficient or shading 
compensation function corresponding to the lens unit 300 with which it was equipped of 
operation, A 3rd embodiment provides the example of the image processing device 100 which 
reads into the image processing device 100 the shading correction coefficient or shading 
compensation function stored in the lens unit 300, and sets up shading data of operation, when 
equipped with the lens unit 300. 

[0254]Operation of the image processing device 100 concerning a 3rd embodiment of this 
invention is explained using drawing 12 thru/or drawing 14 . 

[0255]First, by powering on accompanying completion of a changing battery, etc., the system 
control circuit 50 initializes a flag, a control variable, etc., and required predetermined initial 
setting is performed in each part of the image processing device 100 (S701). 
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[0256]Subsequently, the system control circuit 50 judges the setting-out position of the electric 
power switch 66, If the electric power switch 66 was set as the power supply OFF (S702), 
Change the display of each indicator into exit status, record a required parameter, and the 
preset value and setting-out mode containing a flag, a control variable, etc. on the nonvolatile 
memory 56, and by the control power supply 80. After performing predetermined end 
processing of intercepting the power supply which does not need image processing device 100 
each part including the picture display part 28 (S703), it returns to S702. 
[0257]lf the electric power switch 66 was set as the power supply ON (S702), the system 
control circuit 50, It judges whether a problem has the remaining capacity and the situation of 
operation of the power supply 86 constituted by the control power supply 80 by a cell etc. in 
operation of the image processing device 100 (S704), and if there is a problem, after a picture 
and a sound will perform a predetermined alarm display using the outputting part 54, it returns 
to S(S705) 702. 

[0258]lf the system control circuit 50 will judge whether the set-up prescribed period passed if 
there is no problem in the power supply 86 (S704) (S706), and the prescribed period has not 
passed, it will progress to S708. 

[0259]the flake crack which will output always white data in the pixel of the image sensor 14 if 
the prescribed period has passed -- and - or the pixel concerning the sunspot crack which 
outputs always black data, [ detect and ] The point crack position detection process which 
memorizes the picture element defect position address which specifies the pixel is performed 
(S707), and it progresses to S708. 

[0260]The point crack compensation process of the photoed image data can be performed 
using the picture element defect position address of the image sensor 14 detected by this point 
crack position detection process by performing interpolating calculation processing by the 
photographed image data of an adjacent pixel. The details of this point crack position detection 
process S707 are as having mentioned above using drawing 8 . 

[0261]Thus, by finishing a point crack position detection process, before it will perform a point 
crack position detection process and the user of the image processing device 100 will start 
photographing operation, if a prescribed period passes, The problem that a point crack position 
detection process is also performed at the time of photography, and a shutter release time lag 
becomes large can be prevented from arising. 

[0262]lf a prescribed period passes and it will become, it will become possible by performing a 
point crack position detection process to perform a point crack compensation process using 
the point crack position detection process according to aging. 

[0263]As long as lapsed days, the number of lapsed time, photography number of sheets, the 
number of times of a changing battery, etc. are suitable as a prescribed period to perform the 
point crack detecting position according to aging of the image sensor 14, what kind of thing 
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may be used. If this prescribed period is suitable to perform a change possible value or the 

point crack detecting position according to aging of the image sensor 14 a fixed value, the 

value set up arbitrarily, or at any time, anythings will be available for it. 

[0264]The system control circuit 50 judges the setting-out position of the mode dial 60, and if 

the mode dial 60 was set as photographing mode (S708), it will follow it to S710. 

[0265]lf the mode dial 60 was set as the other modes (S708), the system control circuit 50 will 

perform processing according to the selected mode (S709), and if processing is finished, it will 

return to S702. 

[0266]acquisition of the management information of the image data by which the system 
control circuit 50 was recorded on judgment whether it is equipped with the recording medium 
200 or 210, the recording medium 200, or 210 - and, The recording medium 200 or the 
operating state of 210 Operation of the image processing device 100, It judges whether there 
is any problem in record reproduction operation of the image data especially to a recording 
medium (S710), and if there is a problem, after a picture and a sound will perform a 
predetermined alarm display using the indicator 54, it returns to (S705) and S702. 
[0267]acquisition of the management information of the image data recorded on judgment 
whether it is equipped with the recording medium 200 or 210, the recording medium 200, or 
21 0 — and, If satisfactory as a result of judging whether there is any problem in operation of the 
image processing device 100, especially record reproduction operation of image data [ as 
opposed to a recording medium in the recording medium 200 or the operating state of 210 ] 
(S710), it will progress to S71 1. 

[0268]The system control circuit 50 investigates the state of the AF mode configuration switch 
68, If the single shot AF mode is chosen, AF mode flag will be set as single shot AF (S712), if 
the servo AF mode is chosen, AF mode flag will be set as servo AF (S713), and if setting out 
of a flag is finished, it will progress to S714. 

[0269]The system control circuit 50 outputs the various established states of the image 
processing device 100 with a picture or a sound using the outputting part 54 (S714), and 
follows them to S715. If the image display of the picture display part 28 is ON, the picture 
display part 28 will also be used and the various established states of the image processing 
device 100 will be displayed by a picture. 

[0270]The system control circuit 50 via the lens mount 306 and the lens mount 106 by the lens 
attachment-and-detachment detection part 124, And it investigates whether the image 
processing device 100 is equipped with the lens unit 300 via/or the connector 322, and the 
connector 122 (S715), and if not equipped with the lens unit 300, it will progress to S731. 
[0271 ]lf equipped with the lens unit 300 (S715), the system control circuit 50, In order to 
compensate luminosity shading and/, or color shading produced in the process in which image 
formation of the object image is carried out to the image sensor 14 of the image processing 
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device 100 via the lens unit 300, Shading correction data including the shading correction 
coefficient or shading compensation function corresponding to the lens unit 300 with which it 
was equipped, It reads from the nonvolatile memory in the lens unit 300 via the lens control 
circuit 350, the shading correction data stored in the predetermined field of the memory 30 
which is the workspace of the system control circuit 50 is set up (S716), and it progresses to 
S731. 

[0272]Shading correction data including the shading correction coefficient or shading 
compensation function corresponding to the lens unit 300 with which it was equipped, It may 
read from the nonvolatile memory in the lens unit 300 via the lens control circuit 350, and may 
store in the nonvolatile memory 56 (nonvolatile memory area of the memory 30 when [ or ] a 
part or all of the memories 30 is constituted in a non-****** memory). 
[0273]Thus, by reading the shading correction data which includes a shading correction 
coefficient or a shading compensation function according to the lens unit 300 with which it was 
equipped from the lens unit 300, and setting it up, In order to compensate luminosity shading 
and/, or color shading produced in the process in which image formation of the object image is 
carried out to the image sensor 14 of the image processing device 100 via the lens unit 300, It 
becomes possible to perform shading compensation processing which performs multiplication 
processing to photographed image data using a predetermined shading correction coefficient 
or shading compensation function according to the lens unit with which it was equipped. 
[0274]The shading correction data set up according to the lens unit 300 with which it was 
equipped is used, According to the focal distance value of the lens unit 300 at the time of 
photoing the diaphragm value of the diaphragm 312 of the lens unit 300 at the time of photoing 
a photographic subject and/, or a photographic subject, a predetermined shading correction 
coefficient or shading compensation function is chosen, It is possible to perform shading 
compensation processing of the optimal correction amount. 

[0275]Subsequently, if shutter switch SW1 is OFF (S731), it will return to S702. If shutter 
switch SW1 is ON (S731), the system control circuit 50, performing ranging / light 
measurement processing in which perform ranging processing, double the focus of the taking 
lens 10 with a photographic subject, perform light measurement processing, and a diaphragm 
value and shutter time are determined - the internal memory or the memory 52 of the system 
control circuit 50 - light measurement data - and or setting parameters are memorized 
(S732). In light measurement processing, if required, setting out of a flash plate will also be 
performed. The details of this ranging / light measurement processing S732 are as having 
mentioned above using drawing 5 . 

[0276]Corresponding [ and ] to the photographing mode set to the memorized light 
measurement data and/, or setting parameters by the mode dial 60, A diaphragm value (Av 
value) and shutter speed (Tv value) are determined, charge storage time is further determined 
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according to the determined shutter speed (Tv value), and it memorizes in the internal memory 
or the memory 52 of the system control circuit 50 (S733). 

[0277]After the system control circuit 50 is turned [ shutter switch SW1 ] on, when omitting dark 
incorporation processing yet, Or although dark incorporation processing was already 
performed, if charge storage time is changed according to the measurement result of ranging / 
light measurement processing performed further after that (S734), it will progress to S735. 
[0278]lf charge storage time is not changed by the measurement result of ranging / light 
measurement processing which has already performed dark incorporation processing and was 
performed further after that, either (S734), it will progress to S736. 

[0279]Where the shutter 12 is closed, only the same time as this photography accumulates 
noise components, such as dark current of the image sensor 14, and the system control circuit 
50 performs dark incorporation processing which reads the noise picture signal which finished 
accumulation (S735), and follows it to S736. 

[0280]By performing correcting operation processing using the dark image data incorporated 
by this dark incorporation processing, the photoed image data can be amended about image 
quality deterioration, such as a pixel deficit by the crack peculiar to a dark current noise or the 
image sensor 14 which the image sensor 14 generates. The details of this dark incorporation 
processing S735 are as having mentioned above using drawing 7 . 

[0281]The system control circuit 50 determines diaphragm value A of the diaphragm 312 of the 
lens unit 300 from the light measurement data memorized in the internal memory or the 
memory 52 of the system control circuit 50 and/, or setting parameters (S736). 
[0282]The system control circuit 50 acquires the focal distance information of the lens unit 300 
from the zoom control part 344 via the lens control circuit 350, the interface 320, the connector 
322, the connector 122, and the interface 120, Based on the acquired focal distance 
information, the focal distance value L of the lens unit 300 at the time of taking a photograph is 
determined (S737). 

[0283]And the system control circuit 50 determines a shading compensation value from the 
focal distance value L determined by diaphragm value A determined by S736 and/, or S737 
(S738). 

[0284]thus, luminosity shading produced in the process in which image formation of the object 
image is carried out to the image sensor 14 of the image processing device 100 via the lens 
unit 300 - and ~ or, in order to compensate color shading, The shading correction data set up 
in S717 according to the lens unit 300 with which it was equipped is used, According to the 
focal distance value L of the lens unit 300 at the time of the diaphragm 312 of the lens unit 300 
at the time of photoing a photographic subject diaphragm-value A Reaching, or photoing a 
photographic subject, It is possible by choosing and using a predetermined shading correction 
coefficient or shading compensation function, and performing multiplication processing to 
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photographed image data to perform shading compensation processing of the optimal 
correction amount. 

[0285]lf shutter switch SW2 is OFF (S739), the system control circuit 50 will judge the state of 
shutter switch SW1 . And if shutter switch SW1 is OFF (S740), it will return to S702. If the 
system control circuit 50 judged the state of AF mode flag memorized by the internal memory 
or the memory 52 of the system control circuit 50 if shutter switch SW1 was ON (S740) (S741), 
and single shot AF was set up, it will return to S739. On the other hand, if servo AF was set up 
(S741), it will return to S732. If shutter switch SW2 is ON (S739), it will progress to S761 . 
[0286]Subsequently, it is judged whether the system control circuit 50 has an image storage 
buffer space which can memorize the photoed image data in the memory 30 (S761), If there is 
no field which can memorize new image data in the image storage buffer space of the memory 
30, after a picture and a sound perform predetermined warning using the outputting part 54, it 
will return to (S762) and S702. As a case where there is no field which can memorize new 
image data in the image storage buffer space of the memory 30 here, For example, 
immediately after shooting continuously the maximum number of sheets memorizable in the 
image storage buffer space of the memory 30, The case where the first picture that should be 
read from the memory 30 and should be written in the storage 200 or 210 is still in the 
recording medium 200 or a state [ **** / 210 / un-], and it is in the state where the free space of 
not a sheet is still securable on the image storage buffer space of the memory 30 etc. are 
mentioned. 

[0287]After carrying out compression processing of the photoed image data, when memorizing 
to the image storage buffer space of the memory 30, It will be judged in S761 whether in 
consideration of the image data quantity after compressing differing according to setting out of 
compressed mode, a memorizable field is on the image storage buffer space of the memory 
30. 

[0288]lf there is an image storage buffer space which can memorize the image data photoed in 
the memory 30 (S761), the system control circuit 50, The imaging signal which picturized and 
carried out predetermined time accumulation is read from the image sensor 12, Photographing 
processing which writes in the image data photoed from the A/D converter to predetermined 
**** of the memory 30 via the direct memory control circuit 22 is performed via A/D converter 
16, the image processing circuit 20, and the memory control circuit 22 (S763). The details of 
this photographing processing S763 are as having mentioned above using drawing 6 . 
[0289]lf the photographing processing S763 is finished, the system control circuit 50, By 
performing subtraction treatment to photographed image data using the dark image data 
beforehand incorporated in the dark incorporation processing S735, dark correcting operation 
processing in which the dark current noise of the image sensor 14, etc. are negated is 
performed (S764). 
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[0290]And in order that the system control circuit 50 may compensate luminosity shading and/, 
or color shading produced in the process in which image formation of the object image is 
carried out to the image sensor 14 of the image processing device 100 via the lens unit 300, 
Shading compensation processing is performed by performing multiplication processing to 
taken image DERETA using the predetermined shading correction coefficient or shading 
compensation function determined by S741 (S765). 

[0291]the flake crack which outputs the data in the pixel of the image sensor 14 with the 
always white system control circuit 50 — and - or, in order to compensate the pixel concerning 
the sunspot crack which outputs always black data, A point crack compensation process is 
performed by performing interpolating calculation processing using the photographed image 
data of the pixel which adjoins a crack pixel, referring to the picture element defect position 
address of the image sensor 14 detected by the point crack position detection process S709 
(S766). 

[0292]ln advance of photography, thus, incorporation of the image data for dark amendment, 
The determination of the shading correction coefficient according to the diaphragm value of the 
lens used and/, or a focal distance, or a shading compensation function, As opposed to the 
image data which detected the picture element defect position address of the image sensor 14 
for point crack amendment, respectively, and was photoed, The shading compensation 
processing which performs multiplication processing of a dark compensation process, a 
shading correction coefficient, or a shading compensation function in which subtraction 
treatment of a dark incorporation picture is performed, It becomes possible to perform 
continuously the point crack compensation process which performs interpolating calculation 
processing using the photographed image data of the pixel which adjoins a crack pixel 
simultaneous. 

[0293]Thereby, there are few shutter release time lags, and they can make it possible to obtain 
the good photographed image data which performed dark amendment, a shading 
compensation, and point crack amendment. 

[0294]The system control circuit 50 reads a part of image data written in the predetermined 
region of the memory 30 via the memory control circuit 22, WB (white balance) integration 
operator processing required in order to perform a development, and alumnus (optical black) 
integration operator processing are performed, and the result of an operation is memorized in 
the internal memory or the memory 52 of the system control circuit 50. 
[0295]And the system control circuit 50 reads the memory control circuit 22 and the 
photographed image data written in the predetermined region of the memory 30 using the 
image processing circuit 20 if needed, Various developments including AWB (automatic white 
balance) processing, gamma conversion processing, and a color conversion process are 
performed using the result of an operation memorized in the internal memory or the memory 
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52 of the system control circuit 50 (S767). 

[0296]And the system control circuit 50 reads the image data written in the predetermined 
region of the memory 30, The compressing expanding circuit 32 performs graphical-data- 
compression processing according to the set-up mode (S768), and the image data which took 
a photograph to the empty image region of the image storage buffer space of the memory 30, 
and finished a series of processings to it is written in. 

[0297]With execution of a series of photography, the system control circuit 50, The image data 
memorized to the image storage buffer space of the memory 30 is read, and the recording 
processing which writes in to the recording media 200, such as a memory card and a 
CompactFlash card, or 210 is started via the interface 90 or 94, the connector 92, or 96 

(5769) . 

[0298]The start of this recording processing is performed to that image data, whenever the 
image data which finished a series of processings after photography is newly written in the 
empty image region of the image storage buffer space of the memory 30. 
[0299]Since it specifies that it is during writing operation while writing in image data to the 
recording medium 200 or 210, the recording-medium writing operation display of blinking LED 
in the outputting part 54 is performed. 

[0300]Subsequently, the system control circuit 50 judges whether shutter switch SW1 is ON 

(5770) . And if shutter switch SW1 is OFF (S770), it will return to S702. On the other hand, if 
shutter switch SW1 is ON (S770), the system control circuit 50 will judge the state of AF mode 
flag memorized by the internal memory or the memory 52 of the system control circuit 50 

(5771) . 

[0301 ]And if single shot AF was set up (S771), in order to take a photograph continuously, 
without newly performing AF and AE, it will return to S739, and the next photography will be 
performed. On the other hand, if servo AF was set up (S771), in order to take a photograph, 
performing AF and AE continuously, it will return to S732, and the next photography will be 
performed. 

[0302][A 4th embodiment] Operation of a 4th embodiment of this invention is explained with 
reference to drawing 1 , drawing 5 or drawing 8 and drawing 15 thru/or drawing 17 . The 
operation shown in drawing 5 thru/or drawing 8 follows operation of a 1st embodiment. 
Drawing 15 thru/or drawing 17 show the flow chart of the main routine of the image processing 
device 100 of a 4th embodiment of this invention. 

[0303]if a 3rd embodiment carried out prescribed period progress, it was an example of the 
image processing device 100 which performs a point crack position detection process 
beforehand of operation, but a 4th embodiment obtains a point crack position detection 
process beforehand at the time of predetermined point crack position detection mode 
selection, and provides the example of the image processing device 100 of operation. 
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[0304]When a 3rd embodiment is equipped with the lens unit 300, Although it was an example 
of the image processing device 100 which reads into the image processing device 100 the 
shading correction coefficient or shading compensation function stored in the lens unit 300, 
and sets up shading data of operation, A 4th embodiment provides the example of the image 
processing device 100 which performs shading data setting processing beforehand at the time 
of predetermined shading data setting mode select of operation. 

[0305]Operation of the image processing device 100 is explained using drawing 15 thru/or 
drawing 17 . 

[0306]First, by powering on accompanying completion of a changing battery, etc., the system 
control circuit 50 initializes a flag, a control variable, etc., and required predetermined initial 
setting is performed in each part of the image processing device 100 (S801). 
[0307]Subsequently, the system control circuit 50 judges the setting-out position of the electric 
power switch 66, If the electric power switch 66 was set as the power supply OFF (S802), The 
required parameter and preset value which change the display of each indicator into exit 
status, and contain a flag, a control variable, etc., Setting-out mode is recorded on the 
nonvolatile memory 56, and after performing predetermined end processing of intercepting the 
power supplies including the picture display part 28 which do not need image processing 
device 100 each part by the control power supply 80 (S803), it returns to S802. 
[0308]lf the electric power switch 66 was set as the power supply ON (S802), the system 
control circuit 50, It judges whether a problem has the remaining capacity and the situation of 
operation of the power supply 86 constituted by the power control means 80 by a cell etc. in 
operation of the image processing device 100 (S804), and if there is a problem, after a picture 
and a sound will perform predetermined warning using the outputting part 54, it returns to 
(S805) and S802. 

[0309]lf there is no problem in the power supply 86 (S804), the system control circuit 50 will 
judge the setting-out position of the mode dial 60, and if the mode dial 60 was set as 
photographing mode (S806), it will progress to S811. 

[0310]lf the mode dial 60 was set as point crack position detection mode (S806, S807), the 
system control circuit 50, The pixel concerning the sunspot crack which outputs the flake crack 
which outputs always white data in the pixel of the image sensor 14 and/, or always black data 
is detected, and the point crack position detection process which memorizes the picture 
element defect position address which specifies the pixel is performed (S808), and if 
processing is finished, it will return to S802. 

[031 1]The point crack compensation process of the photoed image data can be performed 
using the picture element defect position address of the image sensor 14 detected by this point 
crack position detection process by performing interpolating calculation processing by the 
photographed image data of an adjacent pixel. The details of this point crack position detection 
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process S808 are as having mentioned above using drawing 8 . 

[0312]Thus, by photographing mode's performing a point crack position detection process at 
the time of the point crack position detection mode which is the different mode, and finishing a 
point crack position detection process, before the user of the image processing device 100 
starts photographing operation, The problem that a point crack position detection process is 
also performed at the time of photography, and a shutter release time lag becomes large can 
be prevented from arising. 

[0313]lf the mode dial 60 was set as shading data setting mode (S806, S807), the system 
control circuit 50, From the nonvolatile memory 56 (nonvolatile memory area of the memory 30 
when [ or ] a part or all of the memories 30 is constituted in nonvolatile memory). The shading 
correction data which reads the shading correction data corresponding to the lens unit 300 with 
which it was equipped, and is stored in the predetermined field of the memory 30 which is the 
workspace of the system control circuit 50 is set up (S809), and if processing is finished, it will 
return to S802. 

[0314]Thus, shading-correction-data setting processing is performed at the time of the shading 
data setting mode in which photographing mode is the different mode, Before the user of the 
image processing device 100 starts photographing operation, by finishing shading-correction- 
data setting out, the problem that shading-correction-data setting out is also performed at the 
time of photography, and a shutter release time lag becomes large can be prevented from 
arising. 

[0315]And by setting up the shading correction data which includes a shading correction 
coefficient or a shading compensation function according to the lens unit 300 with which it was 
equipped, luminosity shading produced in the process in which image formation of the object 
image is carried out to the image sensor 14 of the image processing device 100 via the lens 
unit 300 — and - or, in order to compensate color shading, It becomes possible to perform 
shading compensation processing which performs multiplication processing to photographed 
image data using a predetermined shading correction coefficient or shading compensation 
function according to the lens unit with which it was equipped. 

[0316]The shading correction data set up according to the lens unit 300 with which it was 
equipped is used, According to the focal distance value of the lens unit 300 at the time of 
photoing the diaphragm value of the diaphragm 312 of the lens unit 300 at the time of photoing 
a photographic subject and/, or a photographic subject, a predetermined shading correction 
coefficient or shading compensation function is chosen, It is possible to perform shading 
compensation processing of the optimal correction amount. 

[0317]lf the mode dial 60 was set as the other modes (S806, S807), the system control circuit 
50 will perform processing according to the selected mode (S810), and if processing is 
finished, it will return to S802. 
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[0318]acquisition of the management information of the image data by which the system 
control circuit 50 was recorded on judgment whether it is equipped with the recording medium 
200 or 210, the recording medium 200, or 210 - and, The recording medium 200 or the 
operating state of 210 Operation of the image processing device 100, It judges whether there 
is any problem in record reproduction operation of the image data especially to a recording 
medium (S811), and if there is a problem, after a picture and a sound will perform 
predetermined warning using the outputting part 54, it returns to (S805) and S802. 
[0319]and acquisition of the management information of the image data recorded on judgment 
whether it is equipped with the recording medium 200 or 210, the recording medium 200, or 
210 - and, If satisfactory as a result of judging whether there is any problem in operation of the 
image processing device 100, especially record reproduction operation of image data [ as 
opposed to a recording medium in the recording medium 200 or the operating state of 210 ] 
(S811), it will progress to S812. 

[0320]The system control circuit 50 investigates the state of the AF mode configuration switch 
68, If the single shot AF mode is chosen, AF mode flag will be set as single shot AF (S813), if 
the servo AF mode is chosen, AF mode flag will be set as servo AF (S814), and if setting out 
of a flag is finished, it will progress to S815. 

[0321 ]The system control circuit 50 displays the various established states of the image 
processing device 100 with a picture or a sound using the outputting part 54 (S815), and 
follows them to S831. 

[0322]lf the image display of the picture display part 28 is ON, the various established states of 
the image processing device 100 will be displayed by a picture also using the picture display 
part 28. 

[0323]lf shutter switch SW1 is OFF (S831 ), it will return to S802. If shutter switch SW1 is ON 
(S831), on the other hand, the system control circuit 50, Ranging / light measurement 
processing in which perform ranging processing, double the focus of the taking lens 10 with a 
photographic subject, perform light measurement processing, and a diaphragm value and 
shutter time are determined is performed, and light measurement data and/, or setting 
parameters are memorized in the internal memory or the memory 52 of the system control 
circuit 50 (S832). In light measurement processing, if required, setting out of a flash plate will 
also be performed. The details of this ranging / light measurement processing S832 are as 
having mentioned above using drawing 5 . 

[0324]Corresponding [ and ] to the photographing mode set to the memorized light 
measurement data and/, or setting parameters by the mode dial 60, A diaphragm value (Av 
value) and shutter speed (Tv value) are determined, charge storage time is further determined 
according to the determined shutter speed (Tv value), and it memorizes in the internal memory 
or the memory 52 of the system control circuit 50 (S833). 
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[0325]After the system control circuit 50 is set [ shutter switch SW1 ] to ON, when omitting dark 
incorporation processing yet, Or although dark incorporation processing was already 
performed, if charge storage time is changed according to the measurement result of ranging / 
light measurement processing performed further after that (S834), it will progress to S835. 
[0326]lf charge storage time is not changed by the measurement result of ranging / light 
measurement processing which has already performed dark incorporation processing and was 
performed further after that, either (S834), it will progress to S836. 

[0327]Where the shutter 12 is closed, only the same time as this photography accumulates 
noise components, such as dark current of the image sensor 14, and the system control circuit 
50 performs dark incorporation processing which reads the noise picture signal which finished 
accumulation (S835), and follows it to S836. 

[0328]By performing correcting operation processing using the dark image data incorporated 
by this dark incorporation processing, the photoed image data can be amended about image 
quality deterioration, such as a pixel deficit by the crack peculiar to a dark current noise or the 
image sensor 14 which the image sensor 14 generates. The details of this dark incorporation 
processing S835 are as having mentioned above using drawing 7 . 

[0329]The system control circuit 50 determines diaphragm value A of the diaphragm 312 of the 
lens unit 300 from the light measurement data memorized in the internal memory or the 
memory 52 of the system control circuit 50 and/, or setting parameters (S836). 
[0330]The system control circuit 50 acquires the focal distance information of the lens unit 300 
from the zoom control means 344 via the lens control circuit 350, the interface 320, the 
connector 322, the connector 122, and the interface 120, The focal distance value L of the lens 
unit 300 at the time of taking a photograph from the acquired focal distance information is 
determined (S837). 

[0331 ]And the system control circuit 50 determines a shading compensation value from the 
focal distance value L determined by diaphragm value A determined by S836 and/, or S837 
(S838). 

[0332]thus, luminosity shading produced in the process in which image formation of the object 
image is carried out to the image sensor 14 of the image processing device 100 via the lens 
unit 300 - and - or, in order to compensate color shading, The shading correction data set up 
in S817 according to the lens unit 300 with which it was equipped is used, According to the 
focal distance value L of the lens unit 300 at the time of photoing diaphragm value [ of the 
diaphragm 312 of the lens unit 300 at the time of photoing a photographic subject ] A and/, or a 
photographic subject, It is possible by choosing and using a predetermined shading correction 
coefficient or shading compensation function, and performing multiplication processing to 
photographed image data to perform shading compensation processing of the optimal 
correction amount. 
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[0333]Subsequently, if shutter switch SW2 is OFF (S839), the system control circuit 50 will 
judge the state of shutter switch SW1 . If shutter switch SW1 was released (S840), it will return 
to S802. 

[0334]lf the system control circuit 50 judged the state of AF mode flag memorized by the 
internal memory or the memory 52 of the system control circuit 50 if shutter switch SW1 was 
ON (S840) (S841), and single shot AF was set up, it will return to S839. On the other hand, if 
servo AF was set up (S841), it will return to S832. If shutter switch SW2 is ON (S839), it will 
progress to S861. 

[0335] It is judged whether the system control circuit 50 has an image storage buffer space 
which can memorize the photoed image data in the memory 30 (S861), If there is no field 
which can memorize new image data in the image storage buffer space of the memory 30, 
after a picture and a sound perform predetermined warning using the outputting part 54, it will 
return to (S862) and S802. As a case where there is no field which can memorize new image 
data in the image storage buffer space of the memory 30 here, For example, immediately after 
shooting continuously the maximum number of sheets memorizable in the image storage 
buffer space of the memory 30, The case where the first picture that should be read from the 
memory 30 and should be written in the storage 200 or 210 is still in the recording medium 200 
or a state [ **** / 210 / un-], and it is in the state where the free space of not a sheet is still 
securable on the image storage buffer space of the memory 30 etc. are mentioned. 
[0336]After carrying out compression processing of the photoed image data, when memorizing 
to the image storage buffer space of the memory 30, It will be judged in S861 whether in 
consideration of the image data quantity after compressing differing according to setting out of 
compressed mode, a memorizable field is on the image storage buffer space of the memory 
30. 

[0337]lf there is an image storage buffer space which can memorize the image data photoed in 
the memory 30 (S861), the system control circuit 50, The imaging signal which picturized and 
carried out predetermined time accumulation is read from the image sensor 12, Photographing 
processing which writes in the image data photoed from the A/D converter to the 
predetermined region of the memory 30 via the direct memory control circuit 22 is performed 
via A/D converter 16, the image processing circuit 20, and the memory control circuit 22 
(S863). The details of this photographing processing S863 are as having mentioned above 
using drawing 6 . 

[0338]lf the photographing processing S863 is finished, the system control circuit 50, By 
performing subtraction treatment to photographed image data using the dark image data 
beforehand incorporated in the dark incorporation processing S835, dark correcting operation 
processing in which the dark current noise of the image sensor 14, etc. are negated is 
performed (S864). 
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[0339]And in order that the system control circuit 50 may compensate luminosity shading and/, 
or color shading produced in the process in which image formation of the object image is 
carried out to the image sensor 14 of the image processing device 100 via the lens unit 300, 
Shading compensation processing is performed by performing multiplication processing to 
photographed image data using the predetermined shading correction coefficient or shading 
compensation function determined by S841 (S865). 

[0340]the flake crack which outputs the data in the pixel of the image sensor 14 with the 
always white system control circuit 50 - and - or, in order to compensate the pixel concerning 
the sunspot crack which outputs always black data, A point crack compensation process is 
performed by performing interpolating calculation processing using the photographed image 
data of the pixel which adjoins a crack pixel, referring to the picture element defect position 
address of the image sensor 14 detected by the point crack position detection process S810 
(S866). 

[0341]ln advance of photography, thus, incorporation of the image data for dark amendment, 
the diaphragm value of the lens used -- and - or the shading correction coefficient according 
to a focal distance or a shading compensation function, [ and ] As opposed to the image data 
which detected the picture element defect position address of the image sensor 14 for point 
crack amendment, respectively, and was photoed, The shading compensation processing 
which performs multiplication processing of a dark compensation process, a shading correction 
coefficient, or a shading compensation function in which **** processing of a dark incorporation 
picture is performed, It becomes possible to perform continuously the point crack 
compensation process which performs interpolating calculation processing using the 
photographed image data of the pixel which adjoins a crack pixel simultaneous. 
[0342]Thereby, there are few shutter release time lags, and they can make it possible to obtain 
the good photographed image data which performed dark amendment, a shading 
compensation, and point crack amendment. 

[0343]The system control circuit 50 reads a part of image data written in the predetermined 
region of the memory 30 via the memory control circuit 22, WB (white balance) integration 
operator processing required in order to perform a development, and alumnus (optical black) 
integration operator processing are performed, and the result of an operation is memorized in 
the internal memory or the memory 52 of the system control circuit 50. 
[0344]And the system control circuit 50 reads the memory control circuit 22 and the 
photographed image data written in the predetermined region of the memory 30 using the 
image processing circuit 20 if needed, Various developments including AWB (automatic white 
balance) processing, gamma conversion processing, and a color conversion process are 
performed using the result of an operation memorized in the internal memory or the memory 
52 of the system control circuit 50 (S867). 
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[0345]And the system control circuit 50 reads the image data written in the predetermined 
region of the memory 30, The compressing expanding circuit 32 performs graphical-data- 
compression processing according to the set-up mode (S868), and the image data which took 
a photograph to the empty image region of the image storage buffer space of the memory 30, 
and finished a series of processings to it is written in. 

[0346]With execution of a series of photography, the system control circuit 50, The image data 
memorized to the image storage buffer space of the memory 30 is read, and the recording 
processing which writes in to the recording media 200, such as a memory card and a 
CompactFlash card, or 210 is started via the interface 90 or 94, the connector 92, or 96 

(5869) . 

[0347]The start of this recording processing is performed to that image data, whenever the 
image data which finished a series of processings after photography is newly written in the 
empty image region of the image storage buffer space of the memory 30. 
[0348]Since it specifies that it is during writing operation while writing in image data to the 
recording medium 200 or 210, the recording-medium writing operation display of blinking LED 
in the outputting part 54 is performed. 

[0349]Subsequently, the system control circuit 50 judges whether shutter switch SW1 is ON 

(5870) . And if shutter switch SW1 is OFF (S870), it will return to S802. On the other hand, if 
shutter switch SW1 is ON (S870), the system control circuit 50 will judge the state of AF mode 
flag memorized by the internal memory or the memory 52 of the system control circuit 50 

(5871) . 

[0350]And if single shot AF was set up (S871), in order to take a photograph continuously, 
without newly performing AF and AE, it will return to S839, and the next photography will be 
performed. On the other hand, if servo AF was set up (S871), in order to take a photograph, 
performing AF and AE continuously, it will return to S832, and the next photography will be 
performed. 

[0351]Although explained by this embodiment having performed the point crack position 
detection process routine or the shading data setting manipulation routine according to setting 
out of the mode dial 60, When it is set as specific mode management, such as factory mode, it 
is satisfactory also as composition which performs a point crack position detection process 
routine and/, or a shading data setting manipulation routine. 

[0352]ln a 1st embodiment, when powering on accompanying completion of a changing 
battery, etc. are made, perform a point crack position detection process beforehand, and. The 
shading correction coefficient or shading compensation function corresponding to the lens unit 
300 with which it was equipped among the shading correction coefficient stored in the image 
processing device 100 when equipped with the lens unit 300, or the shading compensation 
function. The example of the image processing device 100 which uses and sets up shading 
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data of operation was explained. 

[0353]ln a 2nd embodiment, when the electric power switch 66 is set as the power supply ON, 
perform a point crack position detection process beforehand, and. The shading correction 
coefficient or shading compensation function corresponding to the lens unit 300 with which it 
was equipped among the shading correction coefficient stored in the image processing device 
100 when equipped with the lens unit 300, or the shading compensation function. The example 
of the image processing device 100 which uses and sets up shading data of operation was 
explained. 

[0354]ln a 3rd embodiment, if a prescribed period passes, will perform a point crack position 
detection process beforehand, and. When equipped with the lens unit 300, the example of the 
image processing device 100 which reads into the image processing device 100 the shading 
correction coefficient or shading compensation function stored in the lens unit 300, and sets up 
shading data of operation was explained. 

[0355]ln a 4th embodiment, the point crack position detection process was beforehand 
performed at the time of predetermined point crack position detection mode selection, and the 
example of the image processing device 100 which performs shading data setting processing 
beforehand at the time of predetermined shading data setting mode select of operation was 
shown. 

[0356]However, the above is a part of only example of application of this invention, and can 
also adopt the embodiment which combined the start condition of the point crack position 
detection process described by one embodiment, and the start condition with the shading data 
setting processing described by other embodiments. 

[0357]ln another viewpoint, in a 1st embodiment, SW1 was set to ON and the example of the 
image processing device 100 which determines a shading compensation value using the result 
of having performed ranging / light measurement processing of operation was explained. 
[0358]ln a 2nd embodiment, using the result of having performed ranging / light measurement 
processing, after SW2 was set to ON, the example of the image processing device 100 which 
determines a shading compensation value of operation was explained. 
[0359]The above is a part of only example of application of this invention, for example, 
corresponding [ however, ] to setting out of an AF mode, At the time of single shot AF mode 
setting out, SW1 is set to ON and a shading compensation value is determined using the result 
of having performed ranging / light measurement processing, and after SW2 is set to ON using 
the result of having performed ranging / light measurement processing, it may be made to 
determine a shading compensation value at the time of servo AF mode setting out. 
[0360]ln another viewpoint, in the 1st embodiment and 2nd embodiment, when the image 
processing device 100 was equipped with the lens unit 300, it explained as what sets up 
shading correction data. In a 3rd embodiment, it explained having read shading correction 
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data, when the image processing device 100 was equipped with the lens unit 300. 
[0361] However, it is a part of only example of application of this invention, for example, when a 
changing battery is performed, and when/or an electric power switch is set as an ON state, it 
may be made for the above to set up or read shading correction data. 
[0362]ln another viewpoint, it explained in a 3rd embodiment having read shading correction 
data and having stored in nonvolatile memory, when the image processing device 100 was 
equipped with the lens unit 300. However, this does not have a problem as composition which 
is a part of only example of application of this invention, for example, reads shading correction 
data whenever it equips with the lens 300, and is stored in volatile memory. 
[0363]Here, in each of above-mentioned embodiments, by performing multiplication processing 
to photographed image data using a shading correction coefficient or a shading compensation 
function explained as what performs shading compensation processing. As a more concrete 
example of this processing, about each of the direction of a horizontal line of photographed 
image data, and the direction of vertical lines. It is possible to prepare the shading correction 
coefficient or shading compensation function for one line, and to perform shading 
compensation processing to the photoed image data using this by performing multiplication 
processing of the direction of a horizontal line and multiplication processing of the direction of 
vertical lines, respectively. 

[0364]On each of above-mentioned embodiments and in the setting processing step of 
shading data, or the reading processing step of shading data, It explained as what sets up 
shading correction data including a shading correction coefficient or a shading compensation 
function, or is read from the lens 300. However, this may carry out picture extension and may 
set up the shading compensation image data which is a part of only example of application of 
this invention, for example, carried out graphical data compression by JPEG compression etc. 
In this case, after reading the shading compensation image data which carried out graphical 
data compression from the lens 300, it may be made to carry out picture extension. 
[0365]lf this shading compensation image data assumes the case where it is data volume 
comparable as the pixel size of the image sensor 14, When the time which data transfer takes 
is longer than the time which picture extension takes, it becomes possible by carrying out 
graphical data compression of the shading compensation image data, and transmitting it to 
reduce processing time substantially. 

[0366]ln each of embodiments above-mentioned in another viewpoint, The shading correction 
data which consists of the shading correction coefficient or shading compensation function 
which was set up according to the lens unit 300 with which it was equipped, or was read is 
used, According to the focal distance value L of the lens unit 300 at the time of photoing 
diaphragm value [ of the diaphragm 312 of the lens unit 300 at the time of photoing a 
photographic subject ] A and/, or a photographic subject, By choosing a predetermined 

http://www4.ipdl.inpit^ 12/1/2009 



JP,2001-057656,A [DETAILED DESCRIPTION] 



Page 60 of 62 



shading correction coefficient or shading compensation function, and performing multiplication 
processing to photographed image data using this explained as what performs shading 
compensation processing of the optimal correction amount. 

[0367]However, this uses as basic shading amendment data the shading data which was a 
part of only example of application of this invention, for example, was set up at the time of lens 
unit 300 wearing, or was read, and the basic shading amendment data is received, According 
to the focal distance value L of the lens unit 300 at the time of photoing diaphragm value [ of 
the diaphragm 312 of the lens unit 300 at the time of photoing a photographic subject ] A and/, 
or a photographic subject, It may be made to perform shading compensation processing of the 
optimal correction amount for a predetermined correction factor addition and/, or by carrying 
out multiplication and performing multiplication processing to photographed image data using 
this, or — while choosing a predetermined shading correction coefficient or shading 
compensation function for a predetermined correction factor addition and/, or instead of 
carrying out multiplication and using — a predetermined correction factor addition and/- or 
multiplication may be carried out and it may use. 

[0368]Although explained in another viewpoint having performed dark amendment, a shading 
compensation, and point crack amendment in explanation of each of above-mentioned 
embodiments when photographing processing was performed, even if it attaches each 
amendment data to the photoed image data, there is no problem, here, a shading correction 
coefficient or a shading compensation function is attached to the photoed image data -- and/-- 
or, If the picture element defect position address of the image sensor 14 is attached in order to 
perform point crack amendment, the size of a taken image file is able to make low the degree 
which becomes large by attached information. When reproducing philharmonic this taken 
image using playback equipment, such as a computer, It becomes possible to perform shading 
compensation processing using the attached shading correction coefficient or shading 
compensation function, and to perform a point crack compensation process using the attached 
picture element defect address, and to perform the repeat display of good image data. 
[0369]ln another viewpoint, in the 1st above-mentioned embodiment and 2nd embodiment, 
when the image processing device 100 was equipped with the lens unit 300, it explained as 
what sets up shading correction data. In a 3rd above-mentioned embodiment, when the image 
processing device 100 was equipped with the lens unit 300, it explained as what reads shading 
correction data. However, when the above is a part of only example of application of this 
invention and the image processing device 100 is equipped with the lens unit 300, It may be 
made to transmit shading correction data from external devices, such as a computer 
connected to the image processing device 100 by network means, such as wire 
communication means, such as USB and IEEE1394, a wireless communication means, or 
LAN. 
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[0370]ln another viewpoint, in each of above-mentioned embodiments, although explained 
having moved the mirror 130 to the mirror rise position and the mirror down position, and 
having performed photographing operation, it may be made to perform photographing 
operation, without moving this for the mirror 130 as composition of a half mirror. 
[0371]As the recording media 200 and 210, it may constitute from phase-change optical disks, 
such as optical discs, such as memory cards, such as a PCMCIA card and CompactFlash, not 
only a hard disk, etc. but micro DAT, a magneto-optical disc and CD-R, and CD-WR, and DVD, 
etc. 

[0372]lt is, even if it may be the composite medium with which a memory card, a hard disk, etc. 
were united and the composite medium to a part is removable composition further, and the 
recording media 200 and 210 are **. 

[0373]ln the above-mentioned embodiment, although it had separated from the image 
processing device 100 and the recording media 200 and 210 were arbitrarily explained as a 
connectable thing, either or all the recording media may be fixed to the image processing 
device 1 00. 

[0374] It may be the composition in the image processing device 100 which the recording 
medium 200 or 210 can number connect [ of the singular number or plurality / arbitrary ]. 
[0375]lf put on the above-mentioned embodiment, it explained as composition with which the 
recording media 200 and 210 equip the image processing device 100, but a recording medium 
may be the composition of the singular number or which [ two or more ] combination. 
[0376]Even if it applies this invention to the system which comprises two or more apparatus, it 
may be applied to the device which consists of one apparatus. 

[0377]The purpose of this invention the storage (or recording medium) which recorded the 
program code of the software which realizes the function of an embodiment mentioned above, 
It cannot be overemphasized that it is attained, also when a system or a device is supplied and 
the computer (or CPU and MPU) of the system or a device reads and executes the program 
code stored in the storage. In this case, the function of an embodiment which the program 
code itself read from the storage mentioned above will be realized, and the storage which 
memorized that program code will constitute this invention. By executing the program code 
which the computer read, Based on directions of the program code the function of an 
embodiment mentioned above is not only realized, but, It cannot be overemphasized that it is 
contained also when the function of an embodiment which performed a part or all of 
processing that the operating system (OS) etc. which are working on a computer are actual, 
and was mentioned above by the processing is realized. 

[0378]After the program code read from the storage was written in the memory with which the 
function expansion unit connected to the expansion card inserted in the computer or the 
computer is equipped, It cannot be overemphasized that it is contained also when the function 
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of an embodiment which performed a part or all of processing that CPU etc. with which the 
expansion card and function expansion unit are equipped are actual, based on directions of 
the program code, and was mentioned above by the processing is realized. 
[0379]lt may be made for this invention to combine the above each embodiment or these 
technical element if needed. 

[0380]This invention seems to become an element which constitutes a device, even if it seems 
that it combines with other devices even if a claim or the whole or a part of composition of an 
embodiment forms one device. 

[0381 ]The electronic camera with which this invention picturizes an animation or a still picture, 
the camera which uses a silver halide film, cameras of various gestalten, such as a single-lens 
reflex camera, a lens shutter camera, and a surveillance camera, — further, imaging devices 
other than a camera, and an image reader, an optical apparatus and other devices - further, It 
is applicable also to media, such as an element which constitutes these cameras, an imaging 
device, an image reader, an optical apparatus, the device applied to other devices, and these 
devices, the control method of these devices, and a storage which provides the control 
method. 
[0382] 

[Effect of the lnvention]According to one side of this invention, the picture element defect which 
may newly be generated, for example is corrected, and photographing operation can be 
quickened. 

[0383]Other sides of this invention can acquire the picture by which shading concerning this 
lens unit was corrected, for example irrespective of change of the state of a lens unit. 



[Translation done.] 



http://www4.ipdl.inpit.go^ 12/1/2009 



JP,2001-057656,A [DESCRIPTION OF DRAWINGS] 



Page 1 of 4 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a block diagram showing the composition of the image processing device 

(imaging device) concerning the suitable embodiment of this invention. 

[Drawing 2] lt is a figure showing a part of flow chart of the main routine of the image 

processing device concerning a 1st embodiment of this invention. 

[Drawing 3] lt is a figure showing a part of flow chart of the main routine of the image 

processing device concerning a 1st embodiment of this invention. 

[Drawing 4] lt is a figure showing a part of flow chart of the main routine of the image 

processing device concerning a 1st embodiment of this invention. 

[Drawing 5] lt is a flow chart of ranging / light measurement manipulation routine common to 
each embodiment of this invention. 

[Drawing 6] lt is a flow chart of a photographing processing routine common to each 
embodiment of this invention. 

[Drawing 7]lt is a flow chart of a dark incorporation manipulation routine common to each 
embodiment of this invention. 

[ Drawing 8] lt is a flow chart of a point crack position detection process routine common to each 
embodiment of this invention. 

[Drawing 9]lt is a figure showing a part of flow chart of the main routine of the image 

processing device concerning a 2nd embodiment of this invention. 

[Drawing 10] lt is a figure showing a part of flow chart of the main routine of the image 

processing device concerning a 2nd embodiment of this invention. 

[Drawing 1 1] lt is a figure showing a part of flow chart of the main routine of the image 

processing device concerning a 2nd embodiment of this invention. 

[Drawing 12] lt is a figure showing a part of flow chart of the main routine of the image 

processing device concerning a 3rd embodiment of this invention. 
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[Drawing 13] lt is a figure showing a part of flow chart of the main routine of the image 

processing device concerning a 3rd embodiment of this invention. 

[Drawing 14] It is a figure showing a part of flow chart of the main routine of the image 

processing device concerning a 3rd embodiment of this invention. 

[Drawing 15] lt is a figure showing a part of flow chart of the main routine of the image 

processing device concerning a 4th embodiment of this invention. 

[Drawing 16] lt is a figure showing a part of flow chart of the main routine of the image 

processing device concerning a 4th embodiment of this invention. 

[Drawing 17] lt is a figure showing a part of flow chart of the main routine of the image 

processing device concerning a 4th embodiment of this invention. 

[Description of Notations] 

12 Shutter 

14 Image sensor 

16 A/D converter 

18 Timing generating circuit 

20 Image processing circuit 

22 Memory control circuit 

24 Image display memories 

26 D/A converter 

28 Picture display part 

30 Memory 

32 Graphical data compression and an expansion circuit 

40 Shutter control part 

42 Distance measurement section 

46 Photometry part 

48 Flash plate 

50 System control circuit 

52 Memory 

54 Outputting part (an indicator, a loudspeaker) 

56 Nonvolatile memory 

60 Mode dial switch 

62 Shutter switch SW1 

64 Shutter switch SW2 

68 AF mode switch 

70 Final controlling element 

72 Electric power switch 

80 Control power supply 
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82 Connector 

84 Connector 

86 Power supply section 

90 Interface 

92 Connector 

94 Interface 

96 Connector 

98 Recording-medium attachment-and-detachment detection part 

100 Image processing device 

104 Optical finder 

106 Lens mount 

108 Illumination part 

110 Communications department 

112 Connector (or antenna) 

120 Interface 

122 Connector 

124 Lens attachment-and-detachment detection part 
130 Mirror 
132 Mirror 

140 Photoelectric conversion part 
142 Photoelectric conversion element 
144 Charge read section 
146 Electrode 

148 Temperature measurement part 

200 Recording medium 

202 Records Department 

204 Interface 

206 Connector 

210 Recording medium 

212 Records Department 

214 Interface 

216 Connector 

300 Lens unit 

306 Lens mount 

310 Taking lens 

312 Diaphragm 

320 Interface 
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322 Connector 

340 Control exposure 

342 Ranging control section 

344 Zoom control part 

350 Lens system control circuit 
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[Drawing 3] 
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[Drawing 8] 
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[Drawing 10] 
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[Drawing 12] 
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